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AH ARGUS SPECfMfST PUBLICATION 



iUNE19&7 £1.30 
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FOR ALL SINCLAIR USERS 



They Come From Within /. 

H THE RO 

The truS sfory of ffi' 
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MULTISCROLI 

SlOHN RITMAW^^IJ 
INTERVIEWED ^ 

ii^S MACHINEI 







rom Taito Corporation 



Multi screen, 

,« J*^'.'!I'^ ^''?P'''" SPECTRUM COmIodORE 

and all the com-op ff"7 Ac PO Ap* * 
^ features, t, /.Sf D KCS,SI5 

!—- SPECTBUM AMSTBA n 



/^ 



FEATURES 



EXPI6T SYSTEMS: How tc^ turn your Spectrum fnTo a 
r*al hnow-lt-Qll. a 



BUGS IN TXE BOM: Ton) iokor r«VMiJ« oil ttia llttl* 
gittchet In ftie Sp«ccv's brain. 42 



IKTO THE iUi How to mok* full Mm oI fh« 1S0'i RAM 
ditc facllltlBf. S2 



iUDOn OAMES: A look Oft th« front ninners In the 
budget field. 60 



HEAD PROOBAMMER: An Interview with John ffltmon 

and Bemia Drummond, tho men behind Heod Over 

Heels ond fiatmcin, 74 



REVIEWS 





HHd Ov*r H*«ri (SO) 



REGULARS 



Tnron* of Hra {41J 



SPECTQUM REVIEWS: Sentinel (40), PS IS Trading 

CofniKiny m?^ lulu War (f,?^ Ounrunner [5&l Indoor 

Sport [67li World Gamet (72vEnduro Racer (76^ Short 

Review! Begin (3t4^ 



NEV^: DeeopHotlon, L-Tetti and a Thing en a String. 4 



SHOinCUTS; Bftodert* routlnet. i 



CffOKWIRES: Help for all your prebtemt. 17 



CftOSSFIBf : Seaderf letters. 22 



UnUTliS: A look ot the now Beta Botlc, 11 



DISCIPLE DATA: Some more Irrformatlon for u*on of thtt 
new Inlefface, 25 



HARDWARE. Cheetoh^ new MIDI Interlace reviewed. 





MIHDPLAV: Some big new releases this month, 
Including Shadows of Mordor, t2 



01 COLUMN: Newt for 01 ownet*. 99 



RETURN OF THE ARTIST: The 120 and Improved 48K 
versions ot Softek's Artist IL 33 



RANDOM MEMORY: The final part of Clyde BMiAt 
earloon^ame prograrn, m 



COMPETfTfONS AND OFFERS 



GUNRUNNER: Win posters and a copy ot the lotest 
Hewson hit. 



CODE MASTERS: Win «i set of Code masters' garnet. 37 



PROGRAMMING PROJECTS 



PttOJECT X: A programnilng challenge from Roy Elder. 

14 



S 



SPACE OAMES OFFtR A speclol ofler on Argut Press 
Solfwore'ft space games, /& 



MULTV5CROLL: A multipurpose scroDtng routine^ Ml 
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Catch 23 



Thaft th« 11tl« of 14» noKt retecio from Mailech — a 
veclorgrophics blattcithon In which you havo to p«rvQtiafQi 
a tveavlly guard od miEttary complex and steal I he plans for 
a d«<Kfly soteliitoi M well as ihe comtHil aip«ct th«re is also 
on adventure element In the gome as mere are numerous 
locotlons to exploie, objects to collect ond puziles 1o solve, 
to It should be more ttian Just another vector graphics shoot 
^m up. Catch 23 due out about liow, priced at £8.95. 



Marble Madness Winners 



There Ore twenlv 11 ve wlnndfl 
In Ihe Marble Madness 
Competimioni. They eocti 
receive a copy of Melboifmes 
Houses Marble Madness 
Conslfudion sel. 

They are: El. Hobson. 
Hudderslkeld^ & Pike. SaHcoots; 
G. Ounnet. Oniaria Canada; T. 
Oenks. Amslerdom; M. 
ftichardson, Aylesbury. C Welsh, 
Glasgow; R. Hofid, IHofd; G, 
Galloway. Liverpool: A, Tindoli, 
Pickering; S VrJeziers^ Haarlem, 



^\\NS 



Melheflonds; M. Kemp. 
We^rham: L, ChOfllofi, Bude; D 
Cole, Haywards Healh; C 
Haggarl, Macdutf; S. Elsjnga: 
Harllngen, The Netherlands; D. 
Luby, Duns; H. Nelson. 
Edinburgh: P. Francis. Hanies 
WiherJes, Belgium; R, Granf, 
Boness; R. Pomck, Gent. 
Belgium; T. French. New Ml lion. 
P. Evons, Chlchesler; R Borker. 
Giliinghcim: P Wright, BenMeet; 
& Pefry. HelQhtlngTDn. 



Cosmic S/ioc^ Absorber 
Winners 




The thirty winners of our 
Cosmic Shock Absorber 
Com pet] Hon are: 

B Coles* Mi Hon Keynes; D 
Jenks, Sherburn-lnEffnet; K. 
McGrath. foulkhllls; K. Ros$er, 
Barry: L Martin. Basin gsloke; D, 
Greenwood. Bury; A, Cousins, 
Peterborough; B. Jefferson, 
Scarborough; & Booth, Leeds: H. 
McGregor. Frome: C Dyball, Gl 
Yarmouth; R Neol, Reading; JL 
Wlllioms. London SWfl; S. 



Mennet Skelmersdole; U Vasin, 
Leeds;: P- McNicol, Glenfolhes; 
N. Horstleld. Sarneswlck; T, 
Smiith. lelcesler; M, Ftalmer, 
Bristol: B Rumbelow. Deal: S. 
Grimley, AsMord; S. Postgoiet 
Guisborough; i, Miflea, 
Liverpool; A. Fletcher, Derby; K, 
Dryburgh. Ktrcaldy; A. DatkL 
London SWS; V. Ujwior, Wextord; 
L Halls, Derby; S. Jeftery, 
Edgwore; I. McVlcor. 
Clydebank. 




Leviaftian 



Enghsh Sollware, who 
norm oily move in the more 
rarilled field of Atorl ond 
Commodore soltwaro, have 
converted Iheir gome, 
tjevialhon, lor the Sped rum. 
Modesiiy described os 'The 
shool 'em up io end all shool 
)»m ups', Leviathan lets you piloi 



your spaceship over a 3D 
londscope as you bottle ihe 
usual horde ol aliens. The 128 
version will hove ar> erihanced 
sound I rock, and Im fold thai 
the CBM 64 verslon^ was good, 
but very hord. See for yoursell 
this monlh II you've gol £7,95 to 
spara 
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\S,A.M. at last! 



Toklng ovei ttie 'thetter late tlian never' Ihrone (recently 
v^Qcoted by Ocean) /trlolatott havo finally qotton their 
Christmas 'B4 lOloaso, The^f Slolo A Militcn loady to go Into 
ItTfO $hop«. Or $o thoy loll ui. atlor alt ttioy said that befaro 
ChrUtmav Still, wKlto vou'ro all waiting cogerly lor ttie 

Samo'S arrlvol hero's a picfuro of Ariolasotl^ Marh Eaitman 
iprtUHlMi In solllary cofitlnement until ttie game Is released. 




Rogue nooper Winners 



Itie winners fn our l?ogu« 
Troopor compoHilon who 
ci«<ned vlfeL eviE adv^rsorlds for 
Ihs 2000AD comic tiera to 
annlhllote cir«: 

Sv Clark. ReH&fa A. DoiH, 
Lon^don SW8: A. Wood. Harare. 
ZlmbabwOL hA. Doyle. Co 
WoKfofd: Si Droortey. Halltox; D. 
Fras«r, Mo Haiti; G. Browne. 
Bufwelh a McDonald. Hovlk. 
NofWQV; ft Neol. Swonseo; Q. 
Proclor. Cralgovon; M, Scott, 
Gciiesheod: A, Deacon, 



Amersham; M. Smilti. Tor point: 
C Dovles, rupstev; C Welsh, 
Glasgow; K. Ilyo^ Monchester; 
D. Pol rick. GerOQTdsoEirgen, 
Belgium: J. Ratlenbury, 
Malmesburv: M Brjndley. Dof by, 
P, Ssrberl. Harrowgats: S. 
Burnott. Enlletd: T. Moord. 
fJosbrlen;! Smith, Tronsvaol: S 
Turner. Isle o1 Wight; R Grant. 
Boness; K. Vourrg. Bonburv. 

Thdy each win a copv ol 
Plfonho's goma 




Icon Graphix Winners 



Twenty five ZX reader; CQrrv 
oH copies o1 Audio gs'nics Icon 
Graphix utility. They are: 

A. Lewis, Newtown. P^awys; I. 
Lotno. Richmond. N, Ybfks; P. 
Clarlc. Poole: S. Oliver, 
Macciestteld: S. Wing, London. 
SE23; E. Dron. SuHon: ft. Dovev, 
BoufnvJIle: S- Troung. Monsfleld; 
W Johnston; Leiceslor; Bt 
Molskavich. Hod Hos^aron, 



l»real; JL Pqrker. Plymouth; J. 
Norton. Ashinton: Q. So IK Sole; 
A. Hogg. BFP017: D Shepherd. 
Brl^ol; 6 Ho mow, Hove: ff, King. 
Sottyash; a Ofusum, Stoke; S. 
HoliinshGiad. Si tves: V. Woison. 
Dorwen: A. tngJl* Cofllsfo: A, 
Cook. Copthorfie: M, Teeper. 
lor>don NW6: 1 Johnson. Burfod: 
P. AtWni, UKJhgllphead. 



Errata 



Egg on face time I'm afraid. >omawh«re alortg the lino o 

couple of ntjrt\b0r$ vonlthed from tho ll«ffng in our Memory 

Exponsion PfOgram In the April T»ue. 

The final numt'tir on lino 2iD ihould hav*|ia#n S61, ttie 

llrial number in line 250 ihould tiavo been 409, In line 270, 

itte number 17^051 should have read 179,iOSi and tn llrte 

2?0 I he ftnal rtumbor wa$ 79D. 

Apt perhaps that our April Fool program should backiire 

en u%. 



hk^^ik^. 
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IS5U£ ONE 



SPRING 07 SP£CTHUU<ia 



ARKANOID • CRYSTAL CASTLES 
ElDOLON*COBRA'FEUD 

TONY BRIDGE INTERVIEW • MATT LUCAS MAP 
34 REVIEWS- BUDGET C0MP£T|TI0M 



FIRST ISSUE 




Eprom 



WeVe )uft received a copy 
of fPROM a now software 
fanzine produced by Tony 
WorralL It's mostly games 
tevtewt, olona with a few more 
generol pieces, charts, 
adventure lectlon on fo on, 
and li produced lolaliy by 



Tony fiem his Tvome In Preston 
and costs just dOp It's qutte 
well done, and any mogailne 
that gives Arkanoid a rating cyf 
90% earft be bad. fPRQM is 
ovallable from Tony Worral, 
328 The Malting J. Pflfiwof- 
tham, Prettori, Lanes PB1 9FD. 
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Apocalypse when? 

Apocolypso, (ho boat watqamtt over produced for the 
Spectrum (i. about to make □ Qomnbaok. Ttio gomo tias had 
a btl of a ctioquar«d pasft originally programrrted by tl^d 
Shin, markolGd by (amoona or olhier from thtoir ba«k 
bodroam, ttiofi bougtit out by somoono ol$e. 11^ rrow duo to 
roappoar on ttio Command Softworo lobol, which li a 
lubsidiary o1 ffench outfit Infogramot. 

TTie game Invotvfls upto four players who can stab 6actt 
othier tn Itio back a% Ihoy plot 1o take over a variety of 
different sconarlof- Tho last resort Is, of coursoi a nucloar 
ttrike, at wfilch point Ihto compglur niako» oil *ortt of fyn 
rtoltef and flashting etfocl^ on the s^creen. The new, 
upgraded, version afApocaiypfo is pftced a1 £9.95 and li 
dU9 out this month. It i remember rigtiilv the game Is even 
dndorsed by CKD, so 11^ Ideologically sound loo. 



Thrills and 
spills! 



Ttie big oevw lt\ls montti Is of 
ttie Imminent arrivol hot (rcwn 
th« arcod€^ oi two oi rt^e lostost. 
zoppisti g<]mes your SpecFrufti 
in ewf Itkeiy lo have coursing 
I ho ugh Its microcircuttry Ross 
Your Drivmg T«if Ifom Audio- 
genic ii a truly owesome 
tutorial program deafing with 
ihe sorts or quesltoris you're 
likely lo Iqcq when you lake 
your driving lesl thrill lo Iha 
kofb-bumping ihree point turn, 
the geof'CruniChing hill start 
And then, when you thought 
your iizzling QircuHry could 



stand no more yoo can load up 
(he latest siolooftheati 

Efogrom, G«n«'ai Election Irom 
>b03i Software Designed for 
those election nlghl porties^ this 
program (designed for up to 
350 players) lets you guess the 
outcome of the general 
elociion and then Mis you and 
the other 349 players who 
made the best guess. 

Apart from the fact thai the 
result ol the election seems a 
loregone conclusion, you con 
contact Lobos Soft wo re on 
0274'49a8CM il you're interested. 



PASS YOUR 

DRIVING TEsf 



i-M-.ii 



Murder on the Atlantic 



Infogrames ore heoding 
Into Agatha Christine territory 
with rholr no)(t adventure 
release. Murder on tho 
Allan tic puis you on an ocean 
cruiser In the 1930's where a 
murder hat Just been 
committed^ Donning your 



Heircule Polrol moustache you 
have to solve tho whodunnit 
mystery in a manner similar to 
Infogrames' pro^lous adven- 
lures, Vera Crujt and The 
Sydney Affair. Murder on the 
Atlantic will cost £12.^5 (false 
meuslache costs extra). 




II 



The Thing 



Gremlin's next two games 
aro Thing Bouncos Back end 
MASK, based on the comic si? ip 
oi the same nome. Thing Is 
acluaily bouncing on lo Ihe 
Spectrum tor the firsi lime OS the 
original Thing aome wasni 
available In thoT formal. The 
game is a ploHorm game of 
Sorts In which the Thing 



the Mask 



bounces around or> o spring lr> 
on oitempl fo holl an 
overproducllve loy focloty, 
Meonwhlle, Mask tokes you on 
a hunt through lime and space 
to search for your compo nitons 
who hove been sc ottered by 
the evil organisation VENOM, 
Both games should be out 
around MayUune, 




Micro-Source 



Last year we reviewed a 
smoll hardware add-on called 
the tvllcro Source Origlinally 
produced by Currah, this 
combined FORTHAssembler 
devefopmeni tool vwas taken 
over by Quad House but 
supplies apparently newer 
mode it into the shops. The 
Micro Source has now been 



taken up ogain< this lime by 
Simmons Eleclronics 

(0970 4S66), Aimed at the more 
seriious progromnier, it got a 
good revtew the lasl lime 
o round ond priced ot £19.96 Is 
good value. Coniact Simmons 
Eleclronics for more 
mformalion. 



Big Bang 



PSS ore releoitn^ a com- 
pilation tape ccniaining three 
of the titles In their Wargomers 
series. The compllotion, called 



Conflicts 1, will Include Battle 
ot Brifcrio, Rieatro Europe, ond 
Falktonds '82 ond is due tor a 
May release, priced at £12.95. 
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Hewson strip 



h&ff%on aresteoming awoy qi a lair old rate the&d do'/:^ and 
hcirdJy on issue goes by wi I h out a new Hewson pome to roview. 
Next on Iheir Spectrum schedule (s Zynopsi, a spacey shoot em 
up presented in a comic strip format "lo give it Ihal ollimporfonl 
feeling of continuity." Written by Dominic Robinson and John 
Gumming, Zynaps should be aui in June for £7 95. 





Whltehouse cometh 

Mary Whitetiousa thor it Becouse you con bef your boois 
thot as soon as word gets oui olDOUt ihe decapiiallon scene 
irt Poloce Sohwqre'A new dorborlart gome llie 'ban fhe video 
nosttes' brigade Ofo going to b« up in or mi Bui Poiace remqin 
unrepenlont and inslsl In or not only is Barbarian tlie best 
swordtigNt gome thol yef been produced, it's olsQ jusi what the 
kids in the orcodes will won! lo play And they're probobly righl 
— it's Just a good ihmg thai itiey don't intend lo use Ihe nude 
Mofio Wtiittoker sprite alter all > . . 



Spectrum Games Top Ten 


It ) S<K l^l< Hit Pook 


ill1» 


2 ( ) En<fur& Rocer 


AetlvJftlen 


3 (3) Gquntlel 


US Gold 


4 t ) Super Soccer 


Imagine 


5 ( ) Head Over HeeT« 


Ocean 


6 [ ) Into The Eagle's Nest 


Pandora 


7 (6) Papefboy 


Etite 


e (5} Konomlf Coin Op Hit» 


Imagine 


9 ( ) Footballer oT Ihe Year 


Ofemlln 


10 ( ) Four Great Oamet 


Tyne*oTt 


(Chort supplied by W, H. Smith) 





No.2 
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mssE 
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^^i 


fet>t^ 


J^ 


^^M 


i^^i 
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Cop Out Winners 



The len first priie winners fn 
our Cop Out compelitlon who 
wtn a copy oT Ihe Mikrogen 
game plus o coloulotor ore; 

B ShimmingSv St Li>onoids-on- 
Sea: A. Elsogood. Grantham; I. 
Orury. Dhs; N. Owen, Hi^h 
Wycombe: S. Lynd«etl, 
Ramsgale; i. Belt. 'Wakefield: M. 
Roddy, Leeds; S, Oavie, 
Glosfonburv: S, Clorh. ReHord: K. 



Vbung, Banbury. 

Ten runnefs-up win copies d 
the game They are: L. flvan: I. 
logon, Paisley; P. Gibson, 
Sunder fond; C While, Londort, 
E16; A. Brown, Norlhompton; J. 
Smith, BornslBY; T, Morshalt. 
Kent: P. Uickham, Monchestef: 
C Jor^es. Guildford; S. G. 
Fernandes, Rio De Jonelroi 



i 
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Tlilt month's selection of readers' mini- routines. 



M/C break 2 



1 mn M/C broBk Mk2 

■'. EAR 65279 : RESTORE : FOR 
. TO 6S322; READ b; POKE (■ 
. b : t{>:XT a 

20 DATA ].25K.24li,£0!»,e4.31,48 
M.241, ltQ.&6<a,241.62.2.£05.K£ 
3. l.«. 24. 205, £17. 13,103-305,43,4 
ft. 205, 227 , 45 , 237. 96. 265, I9ft, 3. 10 
.62-EM,a3?.7l.237.&4.a0l 



Was sent In by (?ay Reeves and Is 
an amendment of an earlier 
progrom by A, VeKocott. 

Inis progrom is useful when 
pfogfomnnlng in machine code 
should v<^u InadveMently sef up 
an infinite loop. The keyboard Is 
scanned by using the interrupt 
and II BftEAK is pressed then It 
returns to BASIC So lor this is the 



same os the program we used 
previously, but what Ray has 
done Is odd 5ome code so thoi 
the address ot which the 
program was broken l& printed 
in the top right hond corner. This 
is much more useful os you now 
tiave some idea of where to look 
in your program to debut the 
problem loopt 



Horizontal/vertical flip 

Two screen routines trom Poul 
Extonce of Lincoln which moy 
liven up your own progrom, 

They both do exactly as they 
say, the screen Is "flipped" either 
horizontally or vertically 
depending on wt^ich routine you 
use, ft^e built-in demo Is an 
etfecfive woy of seeing the 
routine* in action. 

10 REH tlor»£ontal flip 
20 FOR f-iOOOO TO lofl READ a: 
tr ai>999 THfX POKE r.«: NEXT 

f 

30 &ATA 33,0.84.17,0,200.1.0,2 
V.237. 176 

40 DATA 33, 0.200. 7a, 6,8. 203. 17 
.31, ie,S51.n9,3&.124,2S4,224.3£ 
.241 

50 DATA 33,2&ft,dO, ]7,0.224,e,8 
, 197.6,128,26,119.43.19,16, -6,19 
3. IS. -IE 

60 DATA 33,255.87.17.0.200,6.4 
e. 197.6. 126. 2S, 1 le. 43. 19, 16, -6,1 

as. ie.-ja,2oi.e&e 

100 SE^ Vtrrtic«l flip 

110 FOR f^SOtOO TO i«0: KEAD n: 

IF aosaD ram poke f,«; next 
f 

120 DATA 33.0,64, 17.{>, 200. 1.0. L 
7,237,176 

130 DATA 33,0,200,70.6,6,203,17 
.31,16.251.119.3*, 124,254.224.32 
,241 

J40 DATA 33,0,^00,6.^16. SOT, B4, 
93,9.32. 126,245.35.16. '5,98, 107, 
B.3S,241. 119,35, 16, -5, 193, 16, -Z2 

150 DATA 17,0,64,33.0,200.1,0,2 
7,237, 176.201,999 

200 PRINT AT 10. lOrOOKi ; FOH 
1 = 1 TO 100: pfilMT AT S«D*2l,ajlD* 
JO; INK EHD*7:-X": NEXT 1 

??.<> PBIKT nO:AT 1.0; INVESSE 1; 

■: riEontal flip' : RAMDOHlZE USR 

'. 1 000 

: u PAUSE 

240 PRINT tiO:AT 0,0: INVERSE 1; 
Vertical fUp'; SAHDOMIZE USR 5 
0100 
2B0 PAUSE 0: GO TO Jr20 



Break ignore 

Is from regular R. Glovo^ Type it 
In and initialise it by RANDQMIZi 
U5R 500O0. You can always save 
the cod© by SAVE "code" CODE 
50000,42 and reload it at the 
start ot your own progrom. 

Once the code has been 
initialised then pressing the 
BREAK key has no effect, normal 
and "otticial" program slops are 
allowed. This could be useful as 
protection tor your gomes or as 
a trap against occidenfol 
pre&stng ot the break key 



1 RI:M Break i^nora 
10 CI^AR 49999: RE&TOItE r ¥<iR 
a^SOOOO TO 50041: READ b: POKE 6. 
,b: NEXT a 

20 DATA 59,59,225. 17, 15,0, 2S.S 
35,42,61,32, llfi, 35. 1 14. 201 , !J&. Sf* 
,33.53.82, 126,254.20,40,9,254,12 
,40.5.51.51, 195,3. 19,54, 25&, 35.2 
03,aS4. 106. 126.27 

100 HEH Bmpp1« 

110 1ST l=tlSR »0000 

120 PRINT "Try Br«9nk i*" 

130 FOR f-1 TO El: PRINT AT f , O 
; INK f/4;f 

140 CIRCLE 12e-f#2,8e.f»3: HKKT 

f 

150 STOP 



Inverter/ wrap around 

Another pair of effects for your 
screen, tt^ls lime supplied by 
John Ffyc ot Monsfield, 

Both ore short and 
relocatable machine code 
routines which are very effective 
it used in loops such as FOR 1—1 
TO 32: RANDOMIZE HSR 
routlne_addfeis: NEXT I 

The inverter chonges the 
screen ottribules wittiout 
affecting the grophics or text 
present on the screen and the 
wrap around routine scrolls the 
screen Unes to the lett by a 
character space, the left hand 
column being wropped oround 
and reappearing in the right 
hond column 



1 kiiK E^VEfiTfeB BY 
JOHW P.FBYC 
a CLEAR 40aH30: INPUT "Enter n 
toratfe hddr«&(i for IKVEBTE 

R coda "ivtsrt 

10 FOB Jtsatart TO «tftrt+ie: RE 
AD n; PORE :c, a; NEXT x 

15 SAVE " inverter" CODE Ctart, 1 
9 

£0 DATA 33,0.64,6.34,187,6,0,1 
26.238,255,119,35,16,240.103, 16. 
243.201 

I I^H wrhp around by 

John Fryc- 
5 CLEAR 40000: INFOT Eni;oi 
fcoratfe addreas tor WRAP Ah 

OUND sttdn ' 'start 

10 FOR K=Btart TO titart+24: RE 
AD a' POKE X,a: NE!CT x 

15 SAVE "w/arou.iid"CODE start. 2 
& 

20 DATA i3,19Z, 17.0.64.213.22&, 
35, 197, 1.31,0,26,237, 176,43, U$, 
0,36,35, 19,193, 1&, 240.201 
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Pattern generator 



1 reolly couldn't resist I his 
colourful ond hypnotic progrom 
Jrom Mr. Q McMiJian of Glosgow. 

The only way to use a 
program Wke thts Is to enter It 
and experJiTienf. Il's fascinating! 

Try entering Ihe following; 
OVER ¥, BRIGHT Y, FLASH N, 
SHIMMER N, INK 7. STEP 2. SIDES 4. 
OKAY Y 



1 FOR ¥=32168 TO 3g7S2: SEAB 
JT KjKE F.J; MEXT F 

JO FLASH 0: DIM A£81ii POKE 836 
Se.e: PAPIR 0- BORDER INK 7r 
CLS 

20 RESTORE 300; FOR 1=1 TO 9: 
READ A*' PBIMT At: 

30 PAUSE 0; PRIKT INKEV* 

40 LET A(I)=0: IF IKKEV»= Y" T 
HEN LET Atl)-1 

AP- IV IHKEYtO'Y" AND INKEYto 
K' THEJjJ LET A(IJ=VAL IN KEY* 

-(5 PAUSE 20 

aO NEXT r 

SO IF MS)-0 TUSH GO TO gO 

70 OVER A{1): BRIGHT A(2): FLA 
SH AOJ; IMK 04HWD*A(5): CLS 

SO LET X=14*INT (RHD*eOj: LET 
2=-Afe> 

00 FOR R=170 TO X STEP = 
100 BE&TOEE A(?)+200t PLOT r. r 
UO FOR J=l TO A<7h READ XI, Yl 
: DHAtf Xl.Vlr KEXT 4 
120 IMK INT n*RNp^A<ftri 
125 IF AM) = 1 THEU LET t-USB 3 

130 HEKT R 

140 CJO TO eO 

200 OATA 33.0,6^. J J'e, 203.16. 167 
, U9,3S.62.Q9,lBa,£00,24.244 

204 DATA 0, 175-2*R,2&5-S*Il.0»0. 
-175*£*S, -2aJn2«R,0 

20e DATA 40. ,6*(175-K»R>.-40v,5 
•(l7S-a«aj.26&-Z*R.Q.-40, .5*(-17 
5*2»Sli,40, .a«(-l76*2»R>.-25R*2*R 
.0 

Z07 DATA 40. .a*n75-2*R)» -40. .5 
*C175-£*ST, .5*(25&-2*B), lij. .b*(2 
(16-2*R),-15, 40. .&*(-J7*.2*R).40 

» , s*( -i75^a»K) , '2&5.+a*a. o 

20a DATA 40, ,5»(175'£»aK -40..5 
*(1?5-2*RK .6*(256-2*RJ.lB. .5*(2 
6fi~£*Hj.-iS.-40. ,5»(-l7S*2*SJ.4<5 
. . 5*( - 17S*2*RJ . . 6*( -^B543.R) . - j^, 
,.B*(-2.^S*2*RV, 1& 

300 DATA OVER {¥ OB H)? ' 

301 DATA BRIGHT fY OR MJ7 

302 DATA "FLASH (Y OR HJ? 

303 DATA SHIMMER (Y OS S)? 

304 DATA INK i0-7>? " 

306 DATA "STEP (l-8>? 

30e DATA "Ho, OF SIDES U-S)? 

307 DATA 'OKAY f¥ OB «)? " 



Interface 1/ M4009 
copy 

LBtt Kornsfaedt sent us this 
foutirve to produce screen 
copies on the Brother M^'lOO? 
(€LP 2) via the Sinclair 
Interface 1 RS232 port. 

Don't forget to open the "b" 
channel before colling if. and it 
may well wofk on other printers 
If isn't very long so it might be 
worlh typing it in to give it o try. 



i MW Inttrrfaer 3/MlOOS copy, 
10 CLEAR 57343: LET f-0 
£0 FOR i=J TO Zll; BEAD a; K>K 
E S7344ti.ft; LET f-fta: HE£T i 

30 IF f<>26964 THEN PRIMT ER 
ROR - CHECK DATA": STOP 

'40 PR J NT "To tme the copy type 
: ••"OPEH ^3;— b""sEAHDOMrZE USR 
57344: CLOSE aS" 
5C STOP 

100 DATA 62.3,205,1.22.62,27,21 
b 

110 DATA 62.64.215,175,50.212.2 
24, 175 

120 DATA 50. 213, 224. Si. 212, 224, 
79,6 

130 DATA 23. 120. 16. S$3. 71.69,21 
3,224 

140 DATA 126, &0, 217, 224, 33, 220, 
224.34 

150 DATA 218.224. J7B, 50,214, 224 
,r,e.2l7 



160 DATA 
16,224 

no DATA 
.^5,7 

180 DATA 

.7i.se 

190 DATA 
,224.56 

200 DATA 
16.224 

210 DATA 
16.224 

220 DATA 
2,27 

230 DATA 
.175 

240 DATA 
4 6 

250 DATA 
, 27 

'2eO DATA 
.62 

270 DATA 
3.224 

2D0 DATA 
,27 

2S0 DATA 
&.62 

300 DATA 
2,224 

310 DATA 
.2 

320 DATA 
.56 

330 DATA 
172,34 

340 DATA 
1 

350 DATA 

o.2ie 

360 DATA 



224.71,62,191, 144.50.2 
205.179,224,50,211.224 
&0, 215, 224. 205, 201, 224 
211,224.135.128.50.211 
215. 224, ej. 32. 236, 42. 2 
56,211.224. 11£>. 35. 34. 2 
56,214,224.60.32, 197. r> 
218.62.42.215,62,3,215 
215.62, 1.215,33,220,22 
0, 126, 21 &. 35. 16, 251.62 
215,62,£1.21&.62.1,215 
30, 215. «2, 13.215.56.21 
60,254.3.194. le. 224^62 
215, 62. 51, 216.62.21. 21 
10,215,62,13.215,50.21 
e0.2£4,6. 164. 12,224.62 
195,1.22.56,214.224.70 
216.224,71,62. lei.SO^, 
71.4.126.7.16.263,230, 
201, 56, 216.224, 214, 3. !< 
224,24,224 



Paper ctiange 

R Kecskemety provides us with a 
meons of changing the screen 
paper colour wlihouf disturbing 
the ink, text or graphics. 

Ihe code is located in the 
printer buffer but in foct you con 
put if onywhere thot suils you as 
tt is fully relocQtabie. Simply use 
it by entering ihe commcjnd 
direciiy or as part of a line — 
PRINT USR 23296,x; 

The address 23296 may be 
changed if you have relocated 
the routine to another address to 
that number and the V is any 
poper colour to 7 thof you 
desire The tinol semicolon Is 
needed fo keep the present 
print position. 



ID RESTORE 

20 FOR F-232e6 TO 23358 

30 READ Zt 

60 IF Et(l)>"S" THEH LET E'lS 
• (CODE EtdJ-SSJ: 00 TO 70 

GO LET E=VAL E«(n*16 

70 IF E*(2)> 9 THEM LET E=E* 
CODE E*(2)-5b: GO TO $0 

60 LET E-E*VAL £$(2) 

90 POKE F.E 
I 00 HEXT F 
1000 DATA "21". "OC*, "OO", "38', "3 
6", "40", "23", "36", ■20". "£7", ■CO'- 
, 'Fa-, •24'. "CD-. "14", -23-. "FE'. " 
00-. "Da ■, "44". -22". "A7". "CB-, ^17 
".'CB", "17", "CB'."17- 
1010 DATA -21-. "00". "56". "OS". "1 
8". "OE*", -"tO"* -5E-. "CD", "BB ". "CB" 
, "AS*", "CB% "AB", "B3", "77", "23", " 
OD", ■2O",-*F3","10 , "EF" 
1020 DATA "21", '8D".''5C'-."5E'^."C 
B ■, "eB", "CB". -A3", "CB". AB", "B3" 

, "TT-.-ca- 



Threads 

Can be used as on interesting 
pattern program In ifs own right 
or. as David King the author 
intended, as a designer 
progrom for the popular thread 
pictures or designs that you 
create on wood with pins and 
thread. 

Again It is a program which 
Invites experimentation ond 
some Intricate and beaufltui 
designs can be developed. 



LET 
■'d«S 
lUK 7: BRH3HT 
GO TO 80 



10 LET DISS. 5: LET j=44/49: 
x«=''J*d*COS a* 127": LET yt= 
IH »+67": PAPER 0: 
1 : BORDER O: CLS 
20 LET T.^p 

20 LET K=VAL xfi LET ytfVAL y»: 
RETURN 
40 LET a=p*B*k: GO SfJfi 30 
60 LET u=K-PEEK 23677: LET v=y 
-PEEK 23678: IF HOT i TKKH LET 
viu/j: LET t.=t+SQR fABS (M*wi»AB 

5 {v*v) J 

60 RETURN 

70 INPUT START NEW BOARD? ty/ 
n) ■'; LINE a$: IF n*:"/" TKEN C 
LS 

60 INPUT "Use ot»m« pins? (y/n} 
'; LIKE pt: IF p»='y' THEK GO 
TO lDO+(!i*='o- J 

90 INPUT Hidth? {m for n«.x 5. 

6 IHSJ id: LET d=d*87/iD; INPUT 
"How Hbny pins? "tft: LET ii;2*PI/ 



n 

100 FOB pi^O TO I,99*PI STEP o; 
GO SUB 20: PLOT X.y: BEEP .004.0 
: NEXT p 

110 IHFUT "How BMuiy piriH OH eatj 
h tiow? ":k: IHPUT CDntJinuDuB O 
r raturn? (e/r) "; LINE c»: IF cr 
»--r" THEW IMPUT Dm** rflturn t 
hread? (y/n) "; LINE r* 

120 LET 2=0: LET t=a: 00 fi«B 30 
; PLOT x.y 

130 FOfi -1=0 TO 2*PI STEP a: 00 
SUB 40: DRAW u,v; IF 0*="^" THEN 
LET p==: CO TO 160 

140 LET p=p + o-. GO SUB 20: GO SU 
B 50: IF r*=y" THHJ DRAH a, v. 
00 TO ISO 

ISO PLOT x.y 

leo HEXT q: PRINT ^Oi 'Tlir.?w:J nn 
4d jINT eiB/1.75*t«o)/I00,' INS 
;TAB 23;"PreBii fC«y ' PAUSE 0: GO 

TO 70 
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CARTOON'S MOST ELUSIVE CHARACTER 
HAS FINALLY BEEN TRAPPED. 




ATARI 

GAMES 




J 



THEARCADESmSHHIT THA TRECREA TES 
THE SPEED AND EXCHEMENT OF THESE 
CLASSIC ENC(m^S\ 





Young or oid, uharever your age 
0vfiy0nv vnjoya the dfitics of ihe 
cunning Ho^ Runner »s he baffles 
3nd bemuses poor Wtfe £ Cqyot& 
Or does he?... 

This is your chance to reaify Und 
out Bsyqu f^ke on the role of Rood 
Runner in this comic, all action 
extr^vaganiit Ibot recreates these 
nnH biting chaises and tije fast 
moving excitement to perfection. ; 
Speed through canyons and along ': 
the highways following the tratf of j 
birdseed left for yau to feed on (iS 
thfs the first IricA???; Oodgc your 
way pound the onmBhiI^Q trucks 
keeping an eye o ut for thepe rifous 
tnines and feather rvf fling, leg 
ttusUng oil sticks. What dastmdty 
plans has the sleany W\le E Ci^te 
got in store for you as he lurks ip^ 
hiding, cowardly awaiting hts f 
morrtent to enjoy u succulent ro&st' 
of "Road Rufmer and Ffertch Fnes", 
We're sure youtt overcome alt ttie 
<^ify tricks he can throw at you with 
ease, agility and grace iind a 
haughty "Beep Beep". O^'ercome 
tfiem V^at isif you've gotnervesof 
steei, the reflexes of 3 v^tdcat and 
the speed of tfie fastest bird 
on two tegs, otherw^e its sorry, r 
goodn^ht and "Burp BurplH 

CBM64/i2a £ 9, 99 tv* 
-, , £14.99 0^^ 

spectrum 43K £ 8, 99 japei 
AmsVad / m£ 9» 39 lofv 

£l439om 

Atari ST £24.99 a 



OS. Oohl Ltd.. 
tUrifnid. HlimlfiiiriiATiii Ei« /AX 
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There are 25 copies of 
Hewson'5 latest game 
to be won 
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OUN9UNNIR COMPETITION 



Cut out this coupon and send to Gunrunner Competition, ZX 
Computing Monthly, No 1 Golden Squore, London WIR 3AB, 



— J 



Gunrunner is g soph Istico ted 
shoorem up set on a plonet In 
Ihe grip of an alien Invasion, 
Vbur losk Is guide Gunrunner 
over a syslem oi plutontum pipes 
to cottecl the plulontym which 
will enable fh© denizens of Ihe 
planet fo see ofl fhe invaders. 

In your path are wove upon 
wove of polenliallv lethol 
tiardware which obllleroles 
Gunrunner on Impacl. There ore 
ten levels of oction in a gome 
thol will test your reflexes to the 
lln^it 

We are ottering 25 prizes of 
copies of the game and 
Gunrunner posters to the winners 
of Ihis rr^onfhs compelltion. 

How fo enter 

All vou have to do Is ilng fhe 
eight words hidden in the word 
square The words cori be either 
tiorizonol, verlieol or dlogonoi 
The words all hove some 
conneclion with spoca When 
youVe done that just fil! In the 
(est of the coupon. 

Send your entries to 
Gunrunners Competttion, ZX 
Computing Monthly, No 1 
Golden Squore, London W1R 3Aa 

The Competition is open to all 
ZX readers except employees of 
Argus Specialist Publication, 
Chase Webb and Hewson. 

The editors decision Is final 
and no correspondence can be 
entered into. 

The closing date is lOfh July 
1987. 
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SINCLAIR '^^^ 

QUALITY APPROVED REPAIR CENTRE OrnKCD 



HOW TO GET YOUR SPECTRUM REPAIRED FOR ONLY £1 9.95 V oo^.^-, 




f-M <.t;t £11 40 




SPECtAL OFFER! 



*>> I not LCgf Ur [AV tt^iniirti -Igmttixn mt ^ 

^emv FMsnuivrniltd wba pnc* 

£49 H »<■[►« twimw pf«iK 



Update Your Rubber Keyl^oard 
tq a New Spectrt(m+ 

fin™ tw c*i'r£li 90 ~ [T^i9 pmii [ijrdrg 



SPECIAL OFFER! 



wwmmt mm CBiv 



I 
I 



^ REPAIR SERVICE 




ii(c VOL! w.iit lerviM inctudinq 
. ftiputer^pjre parti o^pr rne cciunter 

lesiedceforereiurn 

Fu I \v insur ed for the rei u r n lOur npv 

Fixcdiavvi}riCeO(fl9^S.in(luctiil{]p0^l 

pjtcKinoandVAT (ftjoratjerwepfiprico 

0* * e J 1 1 ¥ up CO £ 10 00 wti icn some ot our 
c qmpet I to r<i .If f- q u ot I na t 
OiSCOtjnt4<orMHiOOi5JfltJtOlll?Qei 



BEST SERVICE - 



* P»v^iopgdm0SwDrtM tlS.ODiorvouco 
ehfQv and pUvw<ih cverv Spectrum repair 

» werc^paircommodofe&a t.vjcJOt 

Commodore 16^ 'ind Piu54 5 

* Thp mo it UD to ti.itp I est eq ufpment 
dev(^ lO0«^d Dy Lif 1 o ( u iiy tf st ^ rtd f md iW 
fauns wi-triin vouf tomputej' 

* Iteynq^rarepjir^ SpiecirumruDDerkey 
tJoard&O'ntvEBS^ 

» 7 rnon.tt%wri tten gujnntcc on m rep4irt 

BESTPRiCESt 1—^ 




ARE YOU ANOTHER CUSTOMER ■ fed up 

watting weeks for your estimate? 

Ni?oa vour computer repaired is^v Then ^end a now to inc wutnocr One Repair 

cofnpanvintrtfU.)(:..ofC3r[irtjtiacccuiai6uffuirv^(3uiti[iM? yM4(]uartffMfwOrt(.W0O. 
wim all me lareu t&tt equspment avaiiiJDie. vou jre more tnan weicome. 
We win fepjuryour comtiutei' wru^e vou *vjit jna hfp vou wiirt any c^ vour iccnnJUl ptOl}l«fns 
Commodore computen rcpjired fof &niy iVi 00 Please note we gove lou a 100% low fbtvd 
prtce of CI 9.95 'AiM-if M mfludei return pq^r Jnd p.itking. vAT. not a Petwfif n prK« HKi lome 
other fftpairCcmjHnieioffcr wedoniJihvoutosendafheQueJnforthomamfnumjfnouniand 
shocK you vvim rctJJif Oih^ £S0 upwards QHjn'C fQrg^t wt ^re Ain^trdd apfgy^d lg( auiiitv And 
I [>Q cd don r ri (k v our cornpu ter tc any other uruutno n s ed r« pair centre. We dont tyst re&air the 
(juir ^ind s«rid your computer back we ^Ui vt)ur computer ^ ' 

OVERHAUL WITH EVERY REPAtR WE 00:- S"^ 

we corrett C&loiir. sound K«vt)03rd. Check the loadirKi and t;iving (hip Put npw fwt on 

trie l^ne KF reflU'r^^ CflfCl' fOf *»" mem^, cne?k all ^OCkFl? .nciurtinfj car- m.Vt' and r^la» 

wM«f« h««d«d A1E for jri inclusive pmct ot C19 95 includme mt, hi parrs, iniurance and poit 
and packing No httfdf ri extras whitsoeyer We den t n^^e to tKMSt too much About our 
sf nicp Ji; vv« njv« i:r\oLif^nds of cijstom>erj From an ower ihe yyorid highly delighted with our 
^^rvic& A f\m i^i\ rGpuiatlDn for spe«d and accuracy. [>on t forget, we aiSO now ntw a 
sefVice Branch in Uancneitcr city Centre for wmie iOu *a(i WfVite 




'■w a rwmwirtfwxiii'OntH ir 

s*Ci»iC1C.50nt1b<tnaii4o I 

tr-junimjrt w *m i| «. W»l>«« aw I 

r900owi(<Msi« I 
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■rUfUfn kfytnojrri 

Spectrum Pimt^jire 
ittYtKHto memtjr jne* 
t17.90oiListi sop&p 
ijiLfll m«mt>f lines 
CS.OOpiMSCiWpii) 






I ^Ajg^jjjgjffJ THE VIDEO VAULT COMPUTER COMPANrON 



ft;^ 



^W'^rt^'^iSi 



.ofAm 






Ttie Videovauit has lust released ttic most up to ciateart^i 
exciting catJldQue ?ver produced, aijr(eamof&)t|>erts have 
tcouredthOQiobe to finid volj issi the' iTiiest software and 
add on s for vour computpr all tne icit est ir loystich 
techn 1 og V. all t he to p an d tes t p ci software nties an 3t great 
d) SCO un ts to voti An yone ca n ^c>p i v no w J ust son tl 2 k 1 9p 
sta mp s 1 tn e Ca caiogu e Dec t 3t tti e ad a re^s beJo\w, for y ou r 
free c pv . w<? h J ve a I i I he 1 p b r j nticci items available, 
delivery t>y retiim postiour usual &tjnd3rdi. All ^oods carrv 
our (juarc^n[(}eor£ati;factl(Mi. Never has ^uch a catalogue 
everheenproduceil before, lnciuding?pi]reoi;>rti.LfW. 
fnemb ran e s , power $u ppll^s - all at discou nt p ri ce^ 



USEANV 

JOYSTICK 

YOUR 

SPECTAUM 



WITH 



+ 2, 



QN-OFP SWITCHES 

FOR THE SPECTRUM 
AND SPECTflUM + 

J0S7 sFwrnuM 

JOSJASPtrTRUMr ■•■ 
£4.9S + l^Op + p 







AQAPTtJfl mH 

aP£CTl1UM *2 
COMPUTERS TD 
mV STICKS 



MDSTi 



pfrCWHt 






Ltd, 



©«?%OHl. 






PftCKWC 



fOPi 



fflf 



QUOTE 



PLEASE 



m High stre&t west, ciossop, DerDystiire SKI 3 SHi 
Tel: M574'66555/67761 Head Office & access orders, queer les, 
Manchester 061- 2% 0376 while vou wait reoair centre oniv 



IVfg^Ks 



*^^'S5|^ 



rK,'it viaeovauii Lta NO 78JWJ WE NOW HAVE FAX: (0) 4574 6^946 
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Some of the many 
solutions to the second 
problem we posed. 



"■"hey poured In from oil over 
Jhe ploca long, shoii, complex 
and simple. I locked myself 
Qwov for o couple of days and 
went through them oil. 

The solutions I om featuring 
are nol chosen os necessarily 
befng tt>© besi, but those which 
demonstrate as wide a rang© of 
methods os posslbia 

Chris Oliver used o method 
where the cord dato is stored Irt 
a first line REM and then PEEK&d 
at [memories of my ZXS1 doys]. It 
may be betler to omend line 1Q 
so thai the variable tobie" Is set 
up by PEEK 23635+256' PEEK 
23636+5 to allow for such 
peripherals as the Interlace 1 
and microdrives which will after 
that address 

There Is also o chonce that 
picking cards using a simple 
RND function will cause some 
repetitiveness, using o continual 
GOSUB while waiting tor a key- 
press ensures o more efticleni 
londomness Chris l<ept the 
display to a minimum but 
enough to show that the routines 
are effect kva 



1 REM AE?'l&S7e*^TjQKA234S67eeT 
JQR A23 4 5 e 78 9 T J 0KA2 3 4 a07esTJQK 
Z REM OUver ' 

10 LET t&blft^Z37£9; 00 SUB 50Q 
: RAiilXDMiZE 

20 aoHDES A- PAPER A: INK 0: C 
LS : GO SUB 'tOO 

30 LET rcw:;3: LET cdU© 

40 CLS - GO SUB 100: ^ SUB 20 


50 LET col=col*3: CO SUB 300: 
CO syB 120: <K> S«B 200 

fiO STOP 




B0 

98 REM DEAL A CARD ROUTIKE: 

100 PJIIHT tii;Shufnio« the oar 
do !"' FLASkC l;~PrQitfl hny Itoy to 

deal. ": FLASB 

110 GO SUB 300; IF IHKEY*=-" IB 
EH CO TO no 

1^0 LET E>t::Cf]Rt VZm (table^a) 

130 IF pt-"0" THEN GO SUB 300: 

GO TO IZO 

140 LST ti*=CH[^ U44«ltlT <(a-1} 

150 LET ink::2-(S*(B>26)) 

160 POftE (tabie<^«K4e: RGTUIW 

lee 

1S9 REM OISPLAV SOU TIME 

aoo PRWT PAFES 7; fHK ink: AT 

row.coUpt;" "jAT row* I J col;" "; 

B«: RETURN 
288 

398 REH CREATE A RAHPCH NUKBER 
300 LET a=i*IHT (BUD'&EJ; RETOB 

398 

399 REM 
SYMBOLS 

400 FDR f=USB 
READ d 

H 

4 JO DATA 34,119^127,127,62.62,2 
B.Q,e.2Q,62, 127,62,28.6,0 

420 DATA 2a, 28, a, 107, 127. 107.8, 
8,8,28,62. 127,127,127.107.8 

498 

488 R^ INITIALISE PACK 

500 LET a*="A23<5e7eSTJQK 

&10 POR k=0 TO 3f STEP 13: FOR 
f=l JO 13; POKE (trtble+k+f J.CODE 

a»(f): KEXT f 

520 NEXT k: RETURN 



DATA FOR SUIT GEAPHIC 



POKE f.<l; 



TO USR 'd"*?: 

NEXT f: aertm 



Don Menary sent us two 
routines In which the dispioys 
differed, we used the one which 
did the fosk. He kept ffock of 
which cords hod been pre- 
viously used bv setting the array 
aS to o * once selected. 

0>REM Don Monnry MAFiCSI fJV 
ft BORDER 7: PAPER 7 INK 0; C 
J S 

10 FOR a=USR 'ft- TO USB "i"*? 

SO READ a: POKE 0, a 

30 NEXT % 

40 DATA 36. 110. 247,266, 2Sa, 128 
,60,24 

41 DATA 24, eO, 128,268,255,247, 

no, 38 

42 MTA 24, CO, 126.256,265,126, 
60.24 

43 DATA 24,60, 128, 255,258, 12e, 
60,24 

45 DATA 24,00,00,255.255,255,9 
0,K<| 

46 DATA 24.90.£55,a5e,2a5,80.e 
0,24 

47 DATA 24, eO,iee, 255. 255^286, 
90.24 

46 DATA 24.90.255,255,255,128. 

«0,Z4 

49 DATA 0,78,81,81,81,81,78,0 

Bfi LET P«="l2345B7QgTJQK 123458 

7a9TJQK12345G7B9TJQKia3458:re8TJQ 
If I- 

60 FOR i=103 TO 200 STEP 08 

61 PLOT 1,40 

62 DRAN 8, 8, PI/4 

63 DRAH 0,S7 

64 DHAN -S, 8, PI/4 
es DRAM -55.0 

ee DRAW -8, -e, PI/4 

67 DRAW O, -87 

&& DRAW e,-S.Pl/4 

60 DRAW 58,0 

70 NEXT i 
100 DIK **(62) 
110 FOB a=l TO 52 STEP 2 
120 FOR t-l TO 2 
130 LET a^IHT {RHD«52}-i^l 
140 IF a«{aK>'' ■ THEH GO TO 1 
30 
150 LET e»taJ="*" 
160 LKT i=HOT i 
170 CO SUB 210 
180 KEXT t 

190 PRINT UO;AT 0, 0; "PRESS ANY 
KEY FOB NEXT TWO CARDS": PAUSE 

192 FOR d=5 TO IS 

1D4 PRINT AT d,i+ii ■ "lAT 

d.i*l7;" 

196 NEXT d 

19@ NEXT « 

200 PRINT ttOjAT 0. 3;"THATS ALL 
52 CARDS DEALT" r PAUSE 0: INPUT 
■-: CO TO 100 

220 LET ef=( E- AND a<l4J + r'2'* 
AND a>l3 AND o<E7J*{ i" AND a>28 

AND a<40)*("a- AND a>39} 

'd2S INK 10 AND a<27) 

230 INK (2 AND a>26} 

236 LET ool=l+6+{i»U) 

240 PRINT AT 5> col : {ptta) AHD p 
S(ii>0"T" AND P»fa)<>"l-)+{ 'i" A 
WO p*(a>='Tj*{A- AHD p«{a}="l" 
> 

245 PRINT AT Q.eol;Q«:AT 14, col 
♦e;CHR* (CODE ot+1) 

247 IF p*(ft) = 'J-* Oa p*(a) = "Q" O 
R p*(a)^-K- THEN PRINT AT 10, oo 
l<^3;p*{a}: GO TO 2S0 

250 IF p»{a>=-l' OR p*£a)--3- 
R p»(«)="&" OB p*(o>=^e" THEN P 
RINT AT 10. qoUS^ct 

255 IF p*(B)="7" OR p*(a}='Q- O 
B p»(a}="T- THEH PRINT AT 8, col 
*3ie» 

257 IF p»{a}="2-' OR pl;(a>='-3- T 
HEN PRINT AT 7.eol+3jo* 

260 IF p*(a)=-e" OS p*(aJ="T" T 
HEN PSIMT AT ia,fJol + 3rCHR» (COD 
E *i%*\) 

262 IF pf(a)="2 ' OR p»<a>=-3' T 
HEH PRINT AT 13, col+3;CHBt (COD 
E ct+l> 
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265 IF pttiSj>"3 THEN PHIHT AT 

7, eol+l;ct;AT 7,eQl+S;c*;AT 13. 
colU;CHR« (CODE o$+t);AT 13. col 
+S:Ctm* {CODE 0**1 > 

270 IF pt(B)>S" AUD p*(ii)<"9" 
THEN PRINT AT 10, col+1 ; o*; AT 10 
,ool*5;ct 

375 IF p*U)>a" THEM PRIKT AT 

ll.ejol + l;CHRt tOOCE o$*l);AT 11 
,ODl+S;CKRfe (CODE c*4n;AT 8, col 
+ l;i5*;AT 0,(jol+6;c* 

aOO FOR y=0 TO 6 

aiO FOR y=l TO © 

320 IF POINT (ool*8+u, l7B-(e*ej 
+y)=l THEN PLOT -<cel+7)*e+u. 17 
6~{16*8+y) 

aao iJEXT y 

310 NEXT u 
AOO RETURN 
$00 SAVE Card Deal'- LIKE 1 



David Reed wos the only 
reader to dispense with ffie 
need for UDGs and use the PLOT 
and DRAW tuncHons. The 
problem k$ the slowness of the 
drawing, perhaps using UDGs if) 
con)unctlon with the graphics 
method, posslblv for the suit 
shopes. might overcome this 
detay. Its an interesting attempt 
though. 

0>R£M PROJECTX by D, REED 
10 BAHDOHIZE : REM 3/67 
20 00 SUB 200: REM ColOui-a 
30 CO SUB 220- REM VnriablAc 
40 GO $UB 2&0: REM Qhoasv obrd 
50 00 SUB 20O; REM Druv curd 
60 GO SUB 350; HEM Mark oord 
70 GO SUB 90 : HEM Scroll onrd 
60 QO sue 250; 60 SUB 290: GO 
SU0 360 r INPUT ' Proso Dtitor t 
o run AdAln ": LIHE aS: BEEP .01 
>3e: 00 TO £0 

SO POKE 23692,256: I^OR C=r TO 
11: PSIHT AT 21,31.,: NEXT C: RE 
TORN 
100 DATA 2,O,-a,-©,ft,O,0.5,O 
no DATA -4,4, 4,. 4. 4*1, 1.0,-1.4, 
0.0,-1.4.0,-1.1.1 

120 DATA 4.0,6,-2,-4, 1. a, -e.-l, 
3,6,-1,3,2,-4.1.5 
130 DATA 2. 0. 5. B, -6,0.-8,-5,0 
UO DATA 4,0,B.S.-3,-3--2,"2,-l 
6.2, -a.-l.t, -6.-3,-2 
150 DATA 100,130,0 
1€0 DATA 100, 140,0 
170 DATA 120.140. liO 
ISO DATA 100.140, 110 
190 PLOT PAPKR Ki INVERSE 1;I, 
J' 0RAT1 INVERSE l: PAPER K;l,0: 
RETtlRH 

200 PAPER 0: INK 7 : INVERSE 
210 BORDER 0: CLS : RETURN 
iZQ DIM A(52): FOR B^l TO S2 
230 LET A(B)=B: NEXT B: DIM M(3 
> 
240 LST 8=62: LET A»=-JQK": RET 

260 LIT C=1NT {BHD*B>+1 
280 LET D=A{C}1 LET A(C)t:A{B} 
270 LET B=B-1: LET E=IKT ((D-1) 
/1 3) 
£80 LET Ksn-tEtiar- RETURN 
290 FOR C=4 TO 76: PLOT E2jC 
300 DRAM 161,0: NEXT C 
310 NEXT C: FOB C=0 TO 3 
320 PLOT fiB-C,C; LET G=C*2 
330 DRAW 14B+a.O: PLOT 62*0,76+ 

340 DRAM 160-<F.(»: NEXT C: RETUR 
N 

360 LET G=6: PRINT INK 0:AT 21 
.0; "A-: IF F>1 THEN LET G=(LEN 
STR* F)*e; PRINT INK 0;AT £1,0; 
r- IF F>10 THEN PRINT IMK 0;AT 

21.0|A*(F-10J;~ ■■; UKT Q-M 

380 LET L=-l: LET K^O' IF E<2 T 
HIM LET K-2; LET L=X 

370 FOR C=0 TO Ge FOR &=0 TO ? 

360 LET H=D*2: IF POINT (CD J T 



REN LET I=70-H: LET J=C44 : GO S 
UB 190: LET J=J+72-a: GO SUB 130 
: LET I-H+103: LET J=76-Ci GO SU 
e 130: LET J=3+G-C: CO SUB ISO 

3S0 NEXT D; NEXT C: PRIMT AT 21 
.0;' ■; LET N=127: LET 0=40 

400 LET D=l: IF F^IO THEN LET 
D-4: GO SUB 600; RETURN 

410 LET T=F: LET U=0: IF F<4 TH 
KK LET P=2: L£T 4=F: 00 SUB 460 
r RETURlt 

420 IF Ti2 THEN GO TO 440 

430 IF {U/2>-UT THEN LET T=T- 



2: LET U=U+2 

440 LET P=l 

460; LET P=3 



GO TO 430 

LET Q=U/2: GO SUB 

CO SU& 460: LET P= 

2: LET Q=T: GO SUB 4&0: RETURN 
339 IF Q<1 THEN RETURN 
460 LET H=IHT (Q/2): LET VsL^ L 

ET L=-L 
470 LET 0=20*P: LET B=INT {130/ 

[Q+l>): FOR S=l TO Q: LET S=(S*R 

M62 

4B0 IF E>W THEN LET L=V 
4^0 GO SUB 500: NEXT S: RETURN 
600 RESTORE 150t{E«10): FOE C=l 
TO 3: READ M(C): NEXT G 
510 FOB C=l TO 3: LET H=M<C): I 

F HOT H THEM GO TO 630 
620 RESTORE H: READ G,H,I: PLOT 
INVERSE 1;(<H«D>"L>4M. (IiDj+O; 
FOR G=l TO G: READ H, I, Jr DRAW 
INVERSE iaH»Oj*L, £I«OJ, J*L; NE 

XT O; NEXT C 
530 HETUEK 



S< M> Ooodmon'B is typical ot 
the short, eflicient routines we 
received which simply detined 
UDGs as suit shapes and 
concentrated on the shuttling. In 
fact the shuttle seemed to 
present no problems to anyone 
who wrote in, the biggest 
dltterence seemed to be in the 
display methods. 

Also along the same lines 
were routines Irom V. F Hey and 
old friend John E, Amphlett, 



1 REM S.M.Ooodtabn - RUN 90 
then Juflt RUN 

10 LET flt= ■A&2£3&4fifi&eE7B8fie&£. 
« Ja«£Ka Ai^ 2 !; 3£ 4C5£££7£ 8^$i;Jt^ J^Q^K 
£ A£ 2E 3C: 4t 5E6 E 7Ci86 9!&C£ J£«SiKE: AeSE 3 
£4£: 5£ G E 7£e£ 9 E£X JEQEKE " 

go FOR n=l TO 4 

40 LET X=IHT CRND#103)+1: IF X 
/2=INT fx/£} OR ntWi-"Q' tHEH 
00 TO 40 

eo LET j»=is«(x*n: IF j*='E:" Q 
R j*=£' THEN PRIHT IHK £;o*(3£ 

e6 IF j*= ■E'' OR J*-"S- TKBH P 
RINT at(x}: j«. 

70 LET otl^i- 0^: NEXT n: STOP 

90 FOR q=USR "b" TO USR "b"*39 
: BEAD tf: POKE q.ff: NEXT q: RUN 

H» DATA 6e, 6G, 264,254, 214, le, 6 
6,0, 16.56. 124,254,254, 16,56,0,16 
,Se. 124,264, 124.56, 36,0,05,231,2 
55,255, 126.60.24.0.0.166, 162,162 
, 162.162, 168,0 



W. 1. Thomson abandoned 
the conventiorial card disptay 
and created an effective 
otternative ot his own. where 
each cord number or letter is 
creoled in large form made out 
ot the suit UDGs and mirrored. 
?hls removes the need tor 
creating the complex court 
cords and so keeps the program 
size down. 




* * * 

i * * 



* * * 

* i * 



5 REM N. E.Thonson: 
REM •* •PROLOGUE" •• 
10 BORDER 4 

EO PRINT "Pl«roDB wait half a » 
iriute vhila I product 2^1 U 

DGo" 

30 GO SUB lOOO 

40 LET A=l: LET TslO: LET J=ll 
: LET Q=12: LET K=13 

60 LET C^l: LET D=2 ; LET H=3: 
LET S=4 

50 RANDOMIZE 
m REM *• "SHUFFLE*** 
100 DIM pS:(104}; LET pi- ASKSQS 
JSTS0SflS7SfiS5S4S3S2SAHKHQlUHTHeH 
8H7H6EI5H4!l3liKtJADKI}Q0JI>TD9DeD7D6D 
6D4D3D2DACKCftCJCrC9CeC7CeCSC4C3C 
2C- 

110 CLS : PRIHT "Shufflml pack 
ia;" 
120 FOR 111=62 TO 1 STEP -1 
130 LET n=2*IHT (n*RND)-t'i 
140 PRINT ptin TO n + lK 
160 LET p*=p*{ TO ji-U+p9(n*2 T 
O 3+pt(o TO n+1): NEXT d 

199 REM »»• EXAMINE SHUFFLE*" 

200 PRINT '"FreBB any key to di 
splay th« lot two oarda"; 

PAUSE O 

290 REM •••PRINT BACKGHOUHD»«» 

300 CLS : INK 4r FOR r=0 TO 21 

310 FOR p=0 TO 31 

320 IF 0<r AMD r<21 THES IF p= 
1 OR p=l? THEN LET i>=p+14 

330 PRINT AT r.prP" 

340 NEXT p: NEXT r: INK 

300 REM •♦•DISPLAY 2 CARDS*** 

400 FOB n=0 TO 1 

410 LET 3t=p*(2*tt+l) 

420 IF a*<>-T" THEH PRINT AT 2 
.2+16*n;i»r GO TO 470 

430 RESTORE 480 

440 FOR w=18708+ie»n TO l?fleeu 
e*n STEP 256 

450 READ b: POKE w.b: NEXT v 

460 DATA 76>82,82.82,e£.76 

470 LET yt-pti2*Ti*2} 

480 LET nk=a AND {y«=-D- OR y»= 

H I* M' H, 

400 LET dS^CHR* USe+VAL yt) 

5O0 PRINT AT 3.2*ie«n; INK nk;o 
« 

610 LET r=3: LET oO-7+18*n: LET 

x0=17+128*n: LET y=16B 

61:0 CO SUB 700 
630 PRINT AT 19, 13+ ie*niCHRf (I 

434VAL s$> 
540 LET ci-CHR» (ISOtVAL y*> 
860 PRIHT AT I©, 13+l6*n. INK nk 



lU 

O 
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BSO LET ir=l3; LET oOicO-4: LTT 
xO=xO+eS: LET 3r=E3 

&70 00 SUB 709 

BBO NEXT h 

5eS HEM •••HORE?«*» 

eOO PRINT no, TrpsB 'r' to ruHh 
ufflo, *o' to STOP ■* 

610 IF INKEy»= THEM GO TO 61 


eao IF IWKE¥»=''r" VXE» GO TO 1 
10 

630 STOP 

699 REH «**CARD VALUE CBtG)*** 

700 FOB T-T TO f*&: LET y=y-l 
710 PRINT AT r.eO. 

^20 FOfi K=xO TO xO*S 
730 LET B^POIHT tx.yj: PRINT I 
NK ftk;(o« AKD ■»;(" ' AND WOT a) 

'740 NEXT x: NEXT r SBTOBM 
»e REH ***PRODUCE UDGb**« 
1000 LET D*= ■A2345C7«JPTJqK- 
1010 RESTORE llOQ: FOR i=l TO 13 
lOao PRINT '*-;; IF i=iO THEN F 
OR j=0 TO 7: READ q: GO TO 1080 
10^0 LET at=l&367*8«OO0E B>( 1) 
104O FOR J=0 TO 7 
1050 LET p=PE«K (B-j): LET q=0 
1060 FOR k=0 TO 7 
1070 LET r=INT %pn\ LET q=2*Cq 
-r)+p: LET p=r: NEXT k 
1080 POKE U5R CHR« {143+i>*i,^ 
lOaO NEXT J: NEXT i 
nOO DATA 0, BO. 74. 74. 74, 74. 50,0 
niO FOB i = l TO 4: PRINT -••' ; 
1120 FOR J-0 TO 7 
U30 mm b: POKE USR CHRt fLSO*^ 
n*j,b: PORK USE aiR* fie0*i)*-7- 

1140 KEXT J: NEXT 1^ RSTURH 

1150 DATA ie,56. 16.84.2S4.e4, 10, 

19 

1160 DATA IS. 56. 124. 2M. 254. 124, 

&e, IS 

1170 DATA ee,£30,254.2S4.£&4. 124 
,&6.1A 

UeO DATA 16,&e. 124.£&4,2a4,254, 
B4, le 



X 

(> 

111 
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Philip By ford is a man alter 
my own heort, when things get 
tough — chealt The acluol 
setting up oi the pack was o 
tittle unusual in that he used the 
CHRS (unction to set up a string 
with chars represenling the 
cords fhen decoded using Iwo 
clever calculations. The grophic 
representation \%, where the 
cheating comes In, Although the 
cords ore realistic oily !av€fred 
the lop cord should be fully 
drawn. Still, this would have 
made the program unprinfobly 
long. 

t REH Undelinpd letters oro 
UDG'd 
10 REM Philip Byford 
20 R£K InitinliPBtrion 
30 BORDER O: PAPER 4: INK 7; & 
RIGBT 1 

40 00 SUE ego 

60 LET *#=-" 

eO FOR n=l TO 52 

70 LET at=a«^alRi {n} 

80 HEXT n 

eo LET ■^i-" C'&PCiN lUWLHHqp - 

100 LET <jt--2aai" 

110 LET b*="" 

ISO REH &tiuffl0 h P«al 

130 CLS 

140 PRINT AT 4. 5; "PLEASE WAIT:" 
;AT e. 5: "CARDS BEING SRUFFLED" 

150 RANDOKIZE 

leo FOR i>=S2 TO 2 STEI* -1 

170 LET a=INT (RND*fi>+l 

180 LET bS=bS«AS(A) 

leo LET a»=**( TO *-!)+ ii*(a+l 
TO > 



zoo NEXT n 

210 LET n«=b»*a« 

220 GO SUB 970 

230 FOR n=i TO b 

240 LET B=CODE at(n) 

250 LET o-INT (fii-l)/l3> 

260 LET c=B-s"13 

270 LET d-B*l 

260 LET f=31-(n-l)»2 

£00 PRINT PAPER 7; IKK (2 AMD 
ii<27);AT ll.f;cttc);AT 12,f;d»(d 
\ 

3O0 FOR Bi=J3 TO 20 

310 PRIHT PAPER 7:AT m,*;" " 

320 REXT m 

330 REXT ti 

340 PAtJ&E 

350 GO TO 110 

360 REM Graphics 

370 PRINT AT 4.e;"PEALIRG CARDS 
: ';AT 6. S, "PLEASE WAIT A MOWEHT" 

380 INK 4 

360 FOR n=0 TO 30 STEP 2 

400 PRIHT AT I0,n;"!3-:AT 21, n:" 

a- 

410 FOR ii=n TO 2C 

420 PRINT AT m.ti+l;"£" 

43 Q NEXT a 

440 NEXT rv 

4&0 FOR r5-=l TO 241 STEP 1© 

460 PLOT rv. 8 

470 DRAH 0.79 

480 tIEXT n 

490 PLOT S.aS 

500 DRAH 247,0 

&10 FOR a=0 TO 31 

aao FOB fli=io TO ai 

£30 PRIHT AT n.n: OVER 1; PAPER 

7i IRK or " 

S40 RSXT D 

^50 NEXT B 

&60 IHK 7 

570 PRINT AT 4,8: -ROW MANY CARD 
S' lAT 6. 4: "DO YOU HAlJT TO TURK 
VER? 

580 rWPUT b. 

B90 PRINT AT 4.8:"¥OyR SELECT 10 
N:-;AT S,4;" 

eOO BSTURN 

810 REM ttaar-Def 1 nod -Graph iDG 
S20 RC&TOItE 660 
630 FOR n=0 TO 1B9 
840 READ d 

050 PORE USR "«'*+o,d 
800 NEXT n 
fl70 SETDRH 

eeo DATA 0,3,12,16, 16.32, 3£. 04 
690 DATA 64,64,32,32,10,16.12,3 
700 DATA 170.213,170.213.170,21 
3,170.213 

710 DATA 24,36,66,66,126,66,66, 
231 
720 DATA 120,132, 4, 4.06. 64. 132, 

730 DATA 252,132,8, 4e, a, 4, 132,1 
SO 

740 DATA 6.24.40,72,136.254,6.2 
8 

750 DATA 252,123,126,246,4,4.13 
2,120 

760 DATA 120.132,126,184,196,13 
2.132,120 

770 DATA 252,132.8,16.32,64,64, 
64 

760 PATA 120.132.132,120,132.13 
2,132. 120 

790 DATA 120,132,132,140,116,4, 
132.120 

600 DATA 78,209,61,81.81,81,81. 
236 

810 DATA 62,8,6,8.8.8.136,112 

620 DATA 120,132.132.132,132,24 
4,140,126 

630 DATA 231,66.68,72.66,100,66 

231 
'640 DATA 0,106,254,254,254.124. 

56,16 

650 DATA 0,16,S6, 124,254, 124,56 
,16 

860 DATA 16,56,56,214,254,214,1 
6,56 

670 [}ATA 16,56,124.254,254.214. 
16.56 



Finally P. If&ciktmdtv used 
an efticienl system where cords 
Ore selected from the initial A$ 
and put into CS (lines 30 to 70), 
the remainder of the program 
presents o neat and tidy disploy. 

1 REM koc^tilcoiDoty 
5 RAHDOHIZE 
7 GO SUB 9000 
10 DIM C*(104> 

20 LET A*s- at33a4UStieH?H$H6tIlll 
J«(fcKidAa2i3i4ifti6i7281 9aXi Ji<H Ki 
A? St 3 fc 4 1 &G;6& Tt 6 1 9fcX& Jt^Kt AC 2S 3£ 

4'^Biei7ieie£jjiJiQvit.A ■■ 

26 PRINT TAB 2 ; "SHUFFLIRO CARD 

S, PLEASE WAIT" 
26 REM Shufflp 
30 FOR F=52 TO I STEP -1 
40 LET A=INT (RKD*F*1)*2 
SO LET C¥fF*2-l TO P*2)=A*(A T 

A+U 

©0 LET A»=Af( TO A-n*A«(A+2 T 
O \ 

70 HEXT F 

60 PAPER 4: CLS ; INK 1 
90 PRINT PAPER 7;AT 7. l&i'i- 
T'jAr 8,15; ■|XXr;AT P, 15; "I XX I" 
iAT 10. 15;"l XXr.AT 11,15; I XX I' 
;AT 12,15: 'l^..^ 

95 INK 0: PLOT 110,116: DRAH • 
7,-7: DRAW 0,-47: DRAW 7,7: DRAW 
-7,-7: DRAW 31,0: DRAW 7,7 
too LET Xt=Ct( TO 2> 
110 LET y«=C«(3 TO 4) 
120 LET C»=C*(S TO > 
130 LET y=4; LET a»=XJi: GO SUB 
1000 
140 LET V=24: LET ZS=Y«: 00 SUB 
1000 

ISO GO TO 1E4 
1000 IKK 0+2*{Z»(2)="£- OR S»(2) 

1010 PRINT PAPER 7; AT e.Y:Zt[l) 
;- ';AT B.Y;Z*(2k" "sAT 10. 
Y;- "SAT 11, Y;" ";AT 12, Y; 

";2»i2);AT 13. Y;" ";Z*(H 
1020 PLOT INK 0;¥*e"l,llO: DRAW 

INK O;0,-47: DRAM INK 0:32,0 
1040 RETORM 
9000 RESTORE 

9010 FOR r=0 TO 7r READ A^ POKE 
USR "i''+F,A' NEXT F 
9020 FOR F=:0 TO 7: READ A; POKE 
IJSR "B'+F.A: NEXT F 
9030 FOR FisO TO 7: READ A; POKE 
USR -a^+F.A: NEXT F 
fl040 FOB P-0 TO 7: READ A: POKE 
USR -S+F,A: NEXT F 
BOflO FOR FiO TO 7: READ A: POKE 
USB 'r"+F,A: NEXT F 
9060 RETURN 

9100 DATA 0,26,26,127.127.110,6, 
28 

6110 SATA 0,6,28.62,127,62.26,6 
9120 DATA 0, IIB, 127, 127, 127.62.2 
8,8 

9130 DATA 0.6,36.62.127,116.6,28 
9140 DATA 0,36.41,41.41,41,36,0 

Mentions should oTso be 
mode ot Daniel Mclntyre whft at 
age eleven, mode a most 
creditable attempt, Mr tvlcfvllllef 
(?) who was the only person lo 
attempt to draw the court cards 
and subsequently his program 
became too large to use, A pity 
because it was a good 
program, 

Regulars Ion Rogers and Rene 
Ulttenbogoord otong with K, N, 
Battye, Mr. B, Rumbelow, Dean 
Hicklngboftom. I. F Toylor and P. 
Bocll olso deserve a mention tor 
Impressive progroms. 

Once ogoin my thanks to 
everyone who wrote and sent In 
commenis or listings. I'm sorry 
Ihot I couldn't mention alt of you, 
but there are not enough pages 
In the mogi 
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Ray ilder solves your problems. 





I O&Qt Sir. 

t own a Spectrum 48K. fJy 

\ tattler has 3/1 Epson iX-$Q 
printer ond i wouid like to know it the 
printer is compatible with my Speccy 
Ifsa^ then wftlcti InferfQce and what 
hardware an^ $ottwot& wHt I need to 
operate the Epson. Also could you 
piease give me tha prices lor ttte Hems 
(need, 
Samuel MacDonatd. 

Yes, vour father's LX-80 \i 
CCNTipallble provjdmj thdl you 
li&e a Oentfonics inlerlcice 
I would sugge^ I ha I I he best ones 
avQiiabie are ih© KempsJon E and Ihe 
7X Lpfini 3, boih haw© all ih©^ oecessarv 
soltwow buili iiMo fho intortace. ard easy 
lo USO Qhd are QU thai yoKi wili require 
to op«fote Ihe pNrtfef As you live In 
Norway rhert I would CFi$Clc on th? 
postage cost from Ih© company 

The IX Iprini 3 i% available from 
Translarnn Lid. 24 West Oak, ^ckenham, 
Kent BR3 2EZ Uel 01 -65^ 6350) lor £29.95 
plus £d.S5 for Q connecting cable. The 
kempston £ costs £49.95 ond mdudds 
Ihe printer cable, Ihey can be con- 
Idcled at Kempston ^leclronJcs 
[0906-690016). 




I D&ar Sir, 

My toysiick/lnte'riQC& ttas 
I storlad ptaying upi At Ursf it 
was sfow to respond to the left and then 
the 'up' tt:iife<i to work, 

is it the interface or the joystick and 
can n be repaired? t have a Quickshot 
loysiick and a Sfnciair interface^ Z 
ffobert Dovfi 

Hard 10 soy, ihe best woy Is to 
try Q friend's joyslick wkth youf 
interloce and your Joystick 
wtth his iniertace and see which l;s 
Qlving the problem. Of course 11 could 
be both! 




p^H D^ar Sir. 

■ 4| ■ / hope to purchase either 
*--'-* an Amstrad Dh4P 2000 printer 
as recorrimended by yourselves, or 
maybe an Epson LXSd to go with my 
Spectrum i23K. i woutd pe gratetui it 
you wouid advise me as to which is the 
/nterttree (or combination ^Interfaces} 
most likeSy to enable me to print screen 




dumps and word processing results in 
both 128 and 49K modes. 

The ttKison ! ask is that t havn your 
Specword i2S program and the Artist 2 
which, although Tasked for the 123K 
ver^on, witt ofity ran when In 43Kmode 
t olmosi bought the 128K vemon ot the 
discovery Disk drive beirtg prompted by 
your Discovery column, but untor- 
tunafely the moment I had samd 
enough to buy on& they wont oul ot 
stock and production. Do you know it 
there are any plans to reintroduce this 
machine 
Dean Shepherd. 

i Uisi question fir$i: na there ore 

^A'^B no plans (at the moment) to re* 
introduce the Discovefy 

Actually there is or\e onswer to all 
your problems, but it will cost around 
£200, One ot Ihe mo|or problems has 
been gettina an Inlerloce that will 
operate a printer In both M6 and 48K, 
modeSv the existing ones tend ro work 
in one or the other. 

The solution Is the Disciple combine 
Otion prlnterJjoYstick AND disk drive 
irleriace. You can get it for £89.95 trom 
(iockfon Products, 81 Church fJood. 
Lor\don HWi 40P ond uso Ihe loystickf 
printer connections then later buy a 
difk drive 10 add to it, 

I persona I fy wouldnl recommend 
\ho LX-66ds its NLQ quality is disappoint- 
ing. If vou wont to pfir>t grophics then 
look for a printer with 640 dots per line 
in Bit Image mode 



likely to suffer further fruslraiion as you 
develop your interest. 




I Deor Sir, 

t am a newcomer to com- 

\putlng and I tecently bought 
a Spectrum unit and a i2BK Spectrum, 
Coutd you tefl me it it is possible to syn- 
chronise the Spectrum with my 
keyboard, which is a Yamaha MK100 
(not MIDI compatibte}? 
WHtiam W. Dewai. 

I Sad news William, unless you 
linqw on electronic wizard 

I who can bultd an interlace 
and amend the MKIDO InternaHy, you 
ore unobte to do thii 

I would imaQine trom your letter that 
you are o music enthusiast and my 
personal fecommendation i& that you 
try to upgrode your keyboard to a MIDI 
on& It you dot mai^e sure it hos not only 
the OMNI mode o4 operorion but the 
MONO mode OS welln or else you are 






Dear Sir, 

I am requesting assignee 

witty wtyQt moy jtiw/rs a simpte 
problem to you. My problem is that I 
want to create picfures or SCR£Ef<i$ ond 
use them either as tront loading screens 
or as game screens However, whene^^w 
ithen load in the main code the picture 
is spoilt by the titles or bytes 0/ Ihe next 
program being printed across them as 
it toads. 

Is there any way to eliminate thisf? 
A. A. Lewis, 

This ISO cose of prepionriing 
both your plctufO and the 
loading progrom, ieove the 
first halt ot ony line ctear. it can be any 
paper colour but should have no inked 
lines or text, make a note ol the paper 
colour and tine number. Save your 
main piogrom wilh o single letter rrame 
or even just a spocei 

In your loader program use a ]ine 
such as LOAD '"■ SCRfEfl$; PAPIH 
colour: IHK colour: PRINT AT line- 1,0: 
LOAD '■". Where both the popor end ink 
numbers are the same as the poper 
colour of that tine. Now your progam 
I Hie will be hidden when i1 Is loade<t. 

And linoUy o lew quickies: 

Chris Homsy has problems with his 
twin microdnve system where drive two 
torrrois and CATS o particular conndge 
porfoctiy, but drive one wont I suggest 
changing the positions of the drives 
and see iMhe sorrve drive in posiKon two 
still fails, if so then perhops its moJOJ" is 
weaker Ihon the other and connol 
cope with o slightly stilt tape 11 it does 
cope f hen It could be a new Interface 
one bug! 

In the March issue I said I did not 
know of on interface thot would oliow 
connection of the 1541 drive lo a 4flK 
Spectrum, Edwin Groof'*** fl couldn'i 
mod the resf of the name} ot Holland 
soys that logltek, Fbnkstrosse 49. 1000 
Berlin, Germony. moke one which olso 
connects 10 a printer. 

Good Inend John Wos© is in need ct 
a program which will output to a HI^-30 
printer pJorfer graphs which are scaled, 
drown wilh named axes and printed 
with multiple curves and paramelera — 
such OS Wychwood tor the BBC 

Anyone help? 
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EXPERT SYSTEMS 



Part 5: Question time 

BY DAVID KOWOTNIK 

hot woufd be your reaction If 
vou went to you' doctor with 
something which seemed like 
*flu. and he asked H you had an 
ingrown toenoii? Even it you 
don't now much about 
medicine, the question is 
obviously father Inelevoni, and 
{to answer my question) you'd 
wonder whether your doctor 
rdolly knew anything about 
medicine, 

Asking on obviously Irrelevant 
Is just one way on expert can 
lose credlbiflty And the person 
consulting the e3<pert must have 
conlidence in the expert it he Is 
to believe the advice the expert 
hos to otter. 

So tor In this series. I hove 
Indicated fhot o compute; 
ex p eft system should adopt o 
porollel opproach to decislion 
making to obtoin the most 
reliable response. In other wofds 
(If you haven't been toll owing 
the seftes], of! questions 
necessary to form o decision 
must be asked prior to making 
any judgements. With a very 
smoll (and, so not very practical} 



knowledge base, most questions 
asked should be reasonably 
relevant. After all, II Is ditlicult to 
go off track with only a handful 
ot outcomes to choose from. 

But, any expert system worthy 
of continued use should contain 
a relatively iarge omount of 
knowledge'. Under these 
Circumstances, o tuily paraiiol 
approach would need to o&k a 
vast omount oJ questions, many 
totally irrelevant to the problem 
in hand. 

So, to create an expert system 
of any magnitude which can 
demonstrote some inlefligence 
[albeit art It Ida I) in selecting 
questions which are relevant to 
the problem, other approoches 
are necessary. And given thot a 
serial approach can be un- 
reliable (one error in response 
by the user, ond the expert will 
be wrong), what can be done? 
ni now try to supply a few 
answers to that dllemmo, using 
some com on sense, some 
probability theory and a 
difterent decision making 
strotegy. 

Common sense 

In trying to solve most problems 
It Is quite often necessary lo ask 



some brood questior>s to ldent% 
In roughly which area Ihe 
problem exists, or where the 
solution con be found. This 
established, ihe questions can 
then be quite specHIc fo pin- 
point the probfem. and suppty a 
solution, This breaks the problem 
of astting questions down to two 
(or morel parts; getting the fight 
area sorted out, then homing in 
on the problem in one or more 
steps. 

In an earlier part of the series, 
I gave on example of an expert 
system which advised on 
computer selection. One tundo- 
mental question was whether the 
user wonted a computer for 
casual' home use. or whether he 
wos a business user, if you 
assume that the user knows the 
answer to thot^ with complete 
certainty, Ihen on expert system 
could initially use a seiiol 
approach — a question such as 
'Will you use a computer for 
business only?' would separate 
business tfom home computer 
users Having made that distinc- 
tion, then one set of questions 
can be applied to a business 
user ond □ quite different set for 
the home computer user, either 
one using a paroiiei approach 
in coming to the linai decision. 
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TabiB It ruin vM-lJiblB* «nd DATA Btructu-** 4n th* »kNlM 
Cjipart SvatvB f*riiQr«a 



Ml main VArlabIn 

m%<\ Fl«4 to ilxw If « quHitlen h** «lr«ady 

ftrtd , If ViD, tha rmwpanwm Cy/nl. 
rtii Cur rant nod* \n uu. 

nod* Tn# tDt«) nuaCiwr ol nod**, 

<]t 1 1 frr*y haldlng th* quvatlon atrLng*. 
all) Prrt.'}! hcil01na th# raplt** [QUtCDti*«) ■ 

t* TTi« tltlB of th> ayataa. 



b) Arrwi9*««ot »( DATA nf f na n t* 

i ) Llrwa SOOa-SlOO - Qymtl*B tnirira«tkon 

ritla Of ttw ftytttM* 

NUhA wr of qu*»t 1 onm 
Nuabvr of iKitcpa** 

11} Lirw« S300 to vthJ - Nod> LnfcwaatiDn 

Infaraatlon on nott* n atarta at I ma ttlA^tOi n • 'tOO'l 



baaii aahad. 



For 



'lal nad««4 tha irdBr Of data la aa 4nLioMBi 



Nod* tys* (l^aarlall 

Tt>a miliar erf quavtlona (quJ 
Than for aact^ quntlim In turrti 

t,ha ovation nuabar Cpowitlon In q* C I ] 

Hhara to qa on yam/no rapl^f 

tqvanothar quaatian, n-'anothar noda, i>»pr-BV|da * 

ramifinaa t)r Dutcoa«i 
quaat 1 dn/noda/r aaponaa nuabair tx^ yn 
qua«t 1 on/noda/r aapflnaa nual^ar on nD 



For parallat nodaai 

Ndda typa <Z-parallall 
Th* nupabar irf quaatlttna <qu) 

Tha qua^tlcxi nuabara Cpnialtlian 1ti q*<>] nf qu quaatlona 
Tha nuabar of nut rrTi> ml 
Tha flutCMi* t^a f«r *#ch oMtcp^a* In turn 
f*.«« nlZ« noda IZ, tXIS^>rw^\f 1M 
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Whai you have In Ihis cose Is 
o mixture ol pa rot Eel and serial 
decision making. In etlect. you 
hove two quite separate experl 
systems using a pafollel 
opprooch, Which ei< perl system 
is used depends upon Ihe 
response to one question, and a 
seriol decision making process 
to select the appropriate 
parallel expert system. }n this 
way, the 'pure' business user 
need not answer irrelevartf 
questions about Inleresis In, say 
machine code, ond ihe home 
user about spreadsheets. 

Nodes 

This is a simple example of 
breaking up an expert sytem 
Into smoller decision making 
units In this example, the first 



node [each decision mokfng is 
coiled o nodej is the sefiai 
process to dicfimiriote between 
home and business user; there- 
after, there are two nodes, both 
porollei, and botli quite 
independent (jje the outcome of 
one hos no Intluence on the 
outcome of the other). Fig, 1 
shows this simple system in 
diagram form. Node 1 leads to 
node 2 if the user of the expert 
system soys he is a business user, 
or node 3 if he is o home 
computer user Nodes 2 and 3 
can then be quite independent 
parallel decision making expert 
systems specialising in business 
and home systems respectively, 
The outcome from either node 2 
or 3 Is a response (answer) trom 
the ex:perl system, 

By dividing up the expert 



system in Ihfs woy. we have 
prevented the system osking a 
lor of Irrelevont questions, but II 
still hos o Mow. The very first 
question assumes that the user 
knows whelher tie con be 
Classified as o business user or o 
home computer enthusiast. And 
maybe he has interests in both 
areas. 

Sa a better solution mighf be 
to hove node 'I os d smdli 
paroifel sub-system, asking some 
probing questions which allow 
the user lo be classilied as 
business or non-business, or 
something between Ihe two. 
Node i could then have three 
outcomes, business, home, and 
mixed use; each outcome 
leoding lo a seporoie noda 

As you can well appreciofe, 
any expert system using a node 



FlQiiEa n NodB'bAAiK) b>p#rt tly^tiMi iitiull 



30 RCrUrk m/ P^vid HowMOtntk 

so REHark tUrcti, 1VB7 

40 lt£rUrk 

SrCr rcilrUrk InttiallH* 

M> REHTDRE 

70 READ t»i REHark tltt* oi bv^^hi 

60 R£AO r»PIJ««) RCH^k l^i^w o4 nodni, 

*iO READ 4)1 FEH^rk Huj^irr ol quC^ttonit 

lOO READ n RENitr N Huabar erf rvplla* 

1X0 OlM Ettlq,4a]i DIH A*tq,2} 

1*0 DJM p»rr,*oi 

lOO LET nd-li RErUrh St*rik At nod* 1 

lUl CLQ 1 PfrlMI 

200 PRINT til PKIMTt QO fiUB 4500 

210 PPR t«l to q 

TiO READ xti LET ^(l!««« 

330 LET dt(l,ll-*n'i LET A*(1,2J-- ' 

240 NEXT t 

2S0 pw i-i ra r 

2A0 REAP ««! LET o«(ll-«« 
270 NEXT 1 

tOOO RCHvtt Main Routln* 
iDiD n^STdRt:; i^iooofsoo*nd> 

I070 R£AP typ*l PtKark 8*ri«] pr pu-aJlBl typ* 

t030 IF tvp«-t TICN BO SUB 2000 

1O40 IF typ«-2 TIEN GO SUB SOW) 

lOSO \W p*B-<n* THEM ndvpi BQ TO 1010 

JOAO i^lHT 

1070 PRIKT '[ rvCtMMMndl 'lD*1p) 

tOflO BTDP 

1090 RCHw-k 

2000 RCHark B«ri«l Nod* 

20I0 READ qui REIUrk Nuabcr Of brsncFMii 

2020 Din tliiu,3li REHark Quamt i on , y*»/na dat* 

a030 PJM t«(qM,:^1l W;M*rk t*iw« te gp, n«Kt qn ym^tna 

204O FPR 1-1 TD i|u 

2030 READ wt LET tti,ll-H 

20b0 Id^AD Hti LET Ittlltrt 

?0/0 KEAQ HI LET tCli^l'K 

?oDQ ReAP Nt LET t(i,31»tt 

20V0 NEXT 1 

aiOO LET ttM>-l 

2110 LET p«-ql(t1ttaa,LI t 

ai^O IP *f UCiUMi,!) ,n»"n- TMEk 00 TO 21M> 

aiSO LET f *-««(t lltHi, 11,21 

ai*0 IF e*-"v" THEM GO TO 3270 

2i:W ir i»-'n' TkEH OD TO S^AO 

3t^ ad BUfi iiDoo 

ai?o i»#nir fst If »*-*- THeH do tO ai70 

ZL»0 IF 7»tll>-K- OR X*ll)*-V- on r*(l)--n- OR nflin^'M- TMOi 

GO TO 2200 

3140 <iD to 2170 

2?€»0 If #»(1>""¥- m a»(II-"y" TI«IK 00 TO Z2S0 

231 o PRINT "na-1 PflTHT 

?7?0 I FT a»lt (ll»n, t))-'1n~ 

'n-JAi IF liatm.SI-'q" THEN LET 1 tH^t ( Uaa, SI i QO TO 21 lO 

22*0 LET pfl*ntaa,2)i LET p<^lUta«.3J| ReiMrm. 

3S50 PRINT "ykk'-i PASNT 

33«iO LET «niui**,|J J-'ly- 

2770 IF l«tl tP«t.ll-''q'' THEN LET 1 tva-t 1 1 taa.2l ■ OO TO 2110 

2200 LEI p«-l««ltiM,lli LET p-t < 1 tna.'/l i RETurn 

22W> RtHark Thia rnutlna raturna tica VArutHlaii 

2300 REHark 'p ' and P*', 'p* i'm '*\' fiv nntt 

?3tO RtMii'k r>otl# ijf "fi' for awtr.Op^rt and >" 

^a O REHwk 01 V«* \.hw nPHt nisdw/dutcaas nuatavr 

aSSO REHark End ni Ehn-lal Suhroutlna 

7340 REHark 

30OU REHark Parallal nod* 

3010 READ qui REMar k MuaOitr Df quv^tien* 

IO?U UIH tcqul 

3o:!<u ruA %-\ TO 41 

»H0 n£AD xt LET ttl]t*|C 



3«aO fCtT t 

30A0 READ m RCKark rtuabar Df OutC 

3070 DIM ltln«3l 

SiOUd FOtt t-l TO n 

'Hi'^it RE^AO M«1 LET ft<lt-H* 

3IOO NEXI ( 

XtIO DIH rtln.qult REHark Rulas 

3tSO FDh L-1 TO n 

3t3q ftCAD Kit rt4i)-t(« 

3140 HElIT ) 

3150 LET vt--- 

SttiO PRINT 

3,170 FUN 1-1 TO qu 

MOO LET pi-q«<t cm 

SlWi I* alU(il)--yy* TMEH.LET t»--yt dO 10 3230 

3^200 IF «• UtI M^'-yn" TMEN'LeI E«-'n~l GO 10 3340 

3310 DO SUR 4(Kri> 

3220 INPUT i»t IF *»-" 1«H OO TO 3220 

3230 IF iHll--y- OB ttll»""y" TIdilt LET v*-v|:fc*1-t LET 

«t(fLr)l)--yy-'i PRINT 'vw*'! OO TO ^^^O 

3240 IF »tcll--n- Oft i*ilt-"N- TItN LET vt-^-lfc-O'I LET 

aUtll l*--Trt-l PRINT -no- 1 Ml lO 3,24*1 

3?a0 GO TO 3220 

IS^&O l>£)tT 1 

3:^/U Mtrtu-k Find a f»r^«Ct **tch 

3200 LET p-O 

Z'^O rOft J-t TO n 

S3DO tP v*«r«<t) Tl-CH LET p-i 

3310 NEXT t 

3320 IF p-O THEN BO TO 33O0 

3330 LET p«-ftCp,l)i LET Ht-f«lpl 

3340 LET H««w«[2 TOti L£T p- UAL H« 

5350 HtrMf-n 

31M> fiEHarh ^atrfoct syitch not found 

X370 REHark Try to ^rt b««t ili 

33a0 LET aaH^Ol LET laTQ-O 

33«0 Plf« h<nt 

S400 FQft i-l TO n 

34IO LE? h(l)»0 

:$420 P(K J-l TO qu 

a430 \f v*(il-*|- Alffi r#(l,Jt""l' 

3*40 ir tfiUt--!" AND rtti.li-'O" 

'3Ar^ M.lT J 

34bO [|- kCil^tMH THEN LET ihM'ltfllt LET lATO"! 

3470 NEIT 1 

34BO IF larqCI TICN PHINT 'Ho Batch founiS'l STtIf 

34VO LET p«-ftriarg,l)i LET Ht-ftdargf 

laOO LET H«-H»4 2 TOli LET p<« VAL ■•« 

3S10 BEturn 

33a0 FtEHark E i p» variaibl** r*tijrriMl a« iiaf-ltil tuiCtrciuiir 

3S30 FEHarh End of parallal ■ubroutlh* 

39HIO REHark 

4O0O REHark f<>at printing romtin* 

401O LET tl-O) LET Lt"» LEH (iitit LEI Ll*0 

*O20 LET )<*--- 

4030 LET 11-11*11 IF 11 >LE TICH GO TO 40M) 

409IO IF ptUt)-" ' THEN Dtl TO 40AO 

40^ LET ni-htbiptdili GO TO 4030 

40*O (F LI* LEN l«iiJ>3l n*N PfllHT i LET Ll-O 

4070 PRINT urtit LET Ll-L[t I.EN *»«P 

4000 IF LK31 THEK PRINT * " i i LET Ll'>t.tti 

4O90 IF IKLE TMEH GO TO 4020 

410O f>fttNf I F£Turn 

4?liOO R£n*rk dpiH<ilng ra«ark4 

4S70 PR INT 1 PRINT 

4330 PfTINT '1 Hill 4«>< vnu a Miri** df 

4340 PRINT ■qu«,t]onia. Anawwr with v' 

4?RK> PRINT "for v«« or n for no for* 

4SM PftlHt "pach ana until 1 pravida* 

4ST0 PfllNl '^ou Hitr^ thiF wjluliHsn." 

49a0 PflINT 1 PRINT 

4aWO RETurn 

4M» REHarli 



THEN kll)>kllltl 
THEN ktil-kCll-l 
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EXPERT SYSTEMS 



approQCti tor one particular 
appltcotion can adopi more 
thon one sfrategy for solving rhe 

ErobEem; It depends how the 
now ledge engineer wonts to 
tockfe the problem, Added to 
this, the frami^work for node- 
based systems must be flexible 
to link nodes In any desired way. 
The program in Fig, 2 has this 
capability; you'll see this once 
you understond how It works 

Toble 1 gives the main 
va nobles In this node^based 
e4(pert SY^tem. Et olso shows you 
how the DATA statements are 
arronged- By using this program 
as a frame, you con creote your 
own expert systerD. by adding 
the Itnowledge base, and node 
logic; but you have to be 
coretui to get the DATA state- 
ments lust right. To of few you to 
test this expert system sheirH end 
to demonstrote how it worlcs. o 
small knowledge base is shown 
In Fig. 3, Sa first type in the 
listing In Fig. 2, It will work with 






SOU) 
3070 
A««0 

310O 

aiio 

51 M 
3130 
3140 
319fl 
3l«ei 
31 TO 
3100 
3llt3 
3W0 
3210 

sua 

3?3« 
SS40 
SZ99 
3360 
3370 
3IW0 
flSOC 
33J*> 

3530 

6000 
bOlO 
W» 
ttOXt 

umo 
Mhvo 

tkSlO 

tt'SSO 
iiS60 
70OD 
Ittiti 
TOT* 
70*0 
TO90 
7O*0 



OArn 3, lo.i,} 

DATn ■Dfi*^ It trdV*l CO Ijnil' 

IWTft "BfHM t« trMv»i on rdiln- 

DATH -Dor« II hav* Juvt tW3 itfi-nllt' 

DATA *(■ \l t>an»rmA t>v at •n^ma' 

DA,T4 "Can It c*rry BCrv tttdn, A p«k««nq»rB' 

DATH 'DDVfe II lrjiv«1 in t*>m *ir' 

DATA 'Dcirfe It only tr«v*l on th* «ur*«c«* 

&atfi -DcHn it h»v«i fmxt Hino** 

DATA '!« It viltd pil«*rm- 

DATA 'Cvi It tr«v«l tHtlow ih* wirTaca' 

RItlterk nni 

DATA 

OflTA 

tMTA 

DATA 

MtA 

DATA 

DATA 

thAfn 

tlATA 

twTA 

IMTA 

0*TA 

tMTA 



Liuut, ***r c -air? 



•■train' 
"■■olm- h|t#- 

"■tQ<»th * 

-iwl leeptkr* 
"til I an" 
'-faal I Don' 

'V»E*>t * 

"»4>jp" 

"11 Iff if 4 n«* 
"tHivwr cf •* t " 

(frUffe Bat* 'l^ nod* t 
CtATA I ,7 

DATA i,"nn",3,4 

D*TA 3,3,2.1,4^a,T 

HCHAPh ffulr* 

D*TA -lOlII't'OltOl-.-OlOOl* 

DAT^ -«H1",*O0ll>I',"OO11O'- 

Ren«rh Pat' *<v nod* 3 - Air Trji«vl 

DATA 3,4,4,3,0.4 

SATA *,'<**.'. -o*?-.-o«*i'oO*" 

DATA "I ltO".-lH»' 
tWTA ■«)11','<»01* 

BrfUf* [>«IA tor ncd* » - S»B Trav*! 
EHtTA 7,4.4,7,*'.lt> 
PATA ^,''Dl*>'"^*at 1',"al^",-^lli- 
Pl|£n•^t Put** 
DATA -OllO-,-IlW 
DATA •tOOI'.-lOOO' 
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elther Spectrum or QL, but omit 
the VAL functions (lines 3340 ond 
3500), ond change the string 
Joining '+' to "ft" (fine 4050) on 
the OL Also, on the QL. the 
screen display will be neoter 
without extra yes* and no' user 
responses printed on the scfeen 
(lines 2210, 2250. 3230, and 3240), 
Once SAVEd, this will be your 
*Shell' With this you con add all 
sorts of knowledge bases: like 
this one in Fig. 3, 

Knowledge base 

The knowledge base in Fig. 3 
creates a tour node expert 
system, to determine mode o) 
tronspori, A repeot ot the 
example In perl 2, you might 
think. Well, yes it is, but you 
sTiould be able to see how this 
expert system reduces the 
number of questions (compored 
with the parallel system) but osks 
more relevant questions. The 
knowledge bose is by no means 
comprehensi^^: as a learning 
example, t didn't think you'd 
wont to type In pages of DATA 
lines But type Itie knowledge 
base of Fig. 3 Into your 
computer (QL or Spectrum), save 
II, then merge it with the shell 
from Fig, 2, When you PUN It, 
with the following anaiysiSi you 
should see Jiow it works. 

With the question and 
response strings in qSO and o$0 
arrays^ an extro orray aSO Is set 
up (line 130). This arroy holds an 
indicotor to eoch question. If the 
question has rot tseen asked, 
then the indicator reads 'n! once 
a question Is asked then the 
Indicator reods V'^ orid the 
response of Ves' or 'no' stored 
alongside it. In node expert 
systems, It Is quite possible for 
the some user onswer to be 
required more than once To 
avoid asking the same question 
h^fice. every time o question is 
selected, the Indicator is 
checked (lines 2120 ar\d 3190i 
3200]: It It shows that the 
question has oiready been 
Qsked, then the previous 
response is read from the aSO 
array rather than ask the user 
agoin. Every user response is 
recorded in orray Q$0 for 
possible future reference! 

The boslc fromework of the 
two main subroutines, starting at 
Hne 2000 for a serial node, ond 
3000 for parollel node, will be 
tomiliar to those of you who 
have followed this series, so I 
won't explain it in detail. 
Compared with the examples in 
port 2, much more information is 
stored in arrays The array tO 
stores the question numbers 



relevant to thai node: arroy fSO 
In the serial routine stores the 
inlormation on where to go next 
lanother question, another node, 
or to an outcome) for each 
yes^no response, the questionf 
node'outcome number being 
stored in tQ, \r\ the parollel 
routine, f$0 stores the outcomes, 
these being another node or 
outcome (response), and the 
number of that node or 
outcome. Array rSO In the 
parol let subroutine stores the 
rules for thot node. 

To try to understond the woy It 
tits together, work through the 
node DATA lines in Fig. 3, and 
the order of data given In 
table 1. Do this while the 
tronsport example is running 
ond this should clorlfy the logic 
ot the pro gram. 

The program will always start 
on node 1 (line 150); thereafter, 
the next nod© (or eventual 
response) Is determined as the 
outcome of the previous node. 
Once o new node Is setected 
(returned as varloble 'p' from 
either serial or parallel sub* 
routine], the RESTORE commond 
In line 1010 set up the data 
pointer to pick up the data for 
the new node. The first DATA Item 
Is olwovs the node type, which 
In lines 1030 and 1040 sends the 
program off to the opproprjate 
(seriol or parallel} subfoufin© for 
that node. 

Probability 

Now for onother way of frying to 
restrict questions to those 
relevant to the problem, lagged 
on to the end of port 4 lost 
month was a little piece of 
probability theory, til now give 
you o simple exomple of how 
this might be used lo achieve o 
more logical selection of 
questions. 

It you analyse the way you 
solve many problemSj you may 
find yourself following this 
paHern. First of all you get some 
basic answers to give you o feel 
for the problem; in the transport 
example, determining wtiether 
the item of interest trovelled on 
land, seo, or In the air (node 1) 
served thot purpose. 

Now. soy the conclusion lo 
this port ot the exercise was aif 
travel. Now os on expert, you 
know that the most frequently 
used form of air transport (ot 
those known to you] Is the 
aeropfane So, you could 
Qssume that the answer will be 
on oeroplane, and csk questions 
which will confirm this. At each 
response to your questions, if the 
answer is as you suspected, then 
the probability of the outcome' 
being on aeroplone is In- 
creased, and pfobobillty of It 
being one ot the others 
decreased. Eventually, the 
evidence for aeroplone is so 
strong that it is pointless oskino 
ony more, and you (the expert} 
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give your answer. 

Of course, Jf the onswer to 
your questions points you away 
from youf original Iheofy, then 
you tiave fo pick the rent most 
likely condidate, Thot will be 
ctiosen on the basis of the 
original ranking ot aircraft, and 
ttie user responses. Thereofler, 
your new line of Questioning will 
be ainned a1 proving thot your 
new target is the answer which is 
required. 

to build this opproach ir\td on 
expert system, you, os fhe expert 
and Itnowiedge enaineer, have 
to provide the initio! probabl li- 
lies OS new Informotion Is 
received. The exampie in Ffg. 4 
Es a simple way of doing this. 

As before, the listing in Fig. 4 
will work on both Spectrum and 
QL On the OL, the '+■ irt line 
1050 should be ec and line 560 
con be omitted to give a more 
tidy screen display When you 
run lhi& program, arrays qSO, oSO 
are se( up to hold the question 
and outcome strings. The Initial 
probabilities ot the four 
outcomes go info array p 0< The 
data for this array is tield in line 
5110, and reflects the relative 
probabl iity of seeing an aero- 
Diane, glider helicopter, or 
DoSloon in the air above my 
lousa You may want to change 
these to reffect your regional 
bias. Array sO holds the factors 
by which each probability is 
altered should a 'y^s^' o"" '^o' 
answer be given for any 
question, With the deliberately 
small system chosen, this 
knowledge bose is also quite 
small, but you can imagine how 
the complexity ol this could 
increase with size of system. 
Array wQ is a simple indicator to 
show wtiefher a question has or 
has not been asked previously. 

The imporfont elements of the 
system are the iniliol probabili- 
ties, and the factors by which 
they ore varied, In the example 
In Fig, 4. these factors are 
lorgeiy intuitive. For reoi expert 
systems, a lot of experience Is 
necessary to get them right. As 
the new probability is the 
product of the old probability 
and the factor these factors con 
have quile dramatic effects on 
the outcome, so us© corelul 
judgement in choosing these 
values if you decide to use the 
listing in Fig. 4 as a shell for your 
own system. 
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Buiin«»ar home 
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OUTCOME 



OUTCOME 



Fipjre 1. A simp'ta irxArnprv ol a Ho^t-b*wd E^ptri Svitem 



The listing in Fig 4 is 
reasonably well littered with 
REMark lines to explain what is 
going on; It folEows the outline 
strategy given above. To decide 
on whether to go any further, the 
program compores fhe probe* 
billty ot the favoured item with 
the others. If the ratio is greater 
thon 5 [line 7503, then it can be 
assumed that the right answer 
has been found, ond Ihis Is 
printed on the screen- 
There Is a certain danger in 
this opproach. Ask a selection ot 
biased questions Cos this system 
does), and if that bias can 
favour one Item enough to give 
o false answer. It coutd Ignore a 
question which would ruie out 
fhe favoured item, or create 
another favourite So, again, 
care is needed wilh the values 
given to factors. 

Goal 

You may not have noticed but. 
In addition fo fhe use of proba- 
bilities, this system differs in o 
major way trom ones which 1 
hove presented previously. The 
earlier systems have been 'data- 
driven* In ofhei words, questions 
were asked without too much 



'thought" Cat least, by the 
computer) as to the oulcome 
being approached. Both the 
serial and parallel approach 
ask questions in a predefined 
way, With the serloi approach, 
each response is analysed as it 
I'S given; using the parallel 
system all responses are 
anolysed at once, Eiiher way, the 
expert system doesn't really know 
where it is heading until it gets 
there! 

The listing in Fig, 4 is the first 
example in the series of a 'gool- 
driven' expert system. Here, the 
system tinds (or is told] the most 
likely outcome, and selects the 
questions which can prove (or 
disprove) this theory. If if is 
proven to its satisfaction, then It 
need go no further, bul it the 
fheory is disproved. Ihen it seeks 
the next most likely outcome, 
and biases Its questions towards 
this new theory 

The very simple approach 
adopted by the example in 
Fig. 4 con be prone to error. So. 
in fhe final part of this series next 
month. I shall be taking a further 
look af goal-driven approaches, 
aiming fo remove the possible 
misleading bits of fhe system 
presented this month. 
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AFtKi bYljlilMi* 



3AQ UO SUB 1110 

400 RTH&rli Hdln loop 

410 HtKu-h |d*mt|ty KWt pP(M?«tl)4i i««P 

470 LET ltBi*'4l LET |»rc]b*0 

436 FOR |>1 TO «r)u« 

«4q tf pcii>|»rot) THEN LET prot»>p(Ot LET ttww>l 

4?0 NEVT 1 

43S IF p<ltm)>-1 THEM OC TO fOO 

4&0 ttCntrk P#QH 4tn!l •<i*t r^vadltHQ Du««tlQn 

*70 LET iHtH — n LET pp*fl 

484 FOR l-O TD qu-1 

4^d ir »(it**,)+3tii>B*ii Mw iiri*ti-« ricN let 

PMUctCltw*, t*Z*]l t LET |Bp*|it 

M4 NEItl 1 

SilO HLHmrii Now dak th«t quvatlon 

aZO LET pt-q»<t>t))t QO SUB ICCiq 

S3Q INPUT r*i IF t*-" THEN OD TO 5^ 

MCI IF itatv'V OR xtUl^'y" OR ittl»~'N- GR EtUl-* 

DO to 3M< 

5.50 GC TO 330 

570 PBIMT 

aeO LET ••<»tl«]J WH^rh »«» (glHHUaO b«lnq r»0«*t*d 

^9<0 REMvh MoH updata (iriiiall'llltl** 

i,'-i> uEt **-C|i(ll»-h» OR «*tH-"H"ll LET ttM*2«pp-l 

foil* F^m i-t TO *n*i« 

.-..'<> irr |iii)-pci)«sti,ttJ 

r, ' 1 1' Ml I r 1 

b^O R|;ri«Mi: I4CH* Mirs otb h>^ 

bSO IF pCit**) fproti TICM GO TO 7Ut 

btM HCHvk M thv priMi*t»ll t tv of tha Mln wj«ti««t 

b70 h£H«rk !■ now Morm«t Q4 b'Cli And try again 

«M) IFT AUkBd 

fcW Rerurk Msw eloa* J* th» n*amt rtvatT 
^OO FOR 1-1 TD ■n** 

7tQ )r it»*-i 1ICJ4 aa to 740 

734 LET liC<tl1l)/ptlt»*l 

730 IF K>M«H THEM LET «i#m-«c 

7*0 iCKT I 

739 IF B^HC^ THEH eO TO 900 

7&0 LET IfMJ'O 

77D FOR t-t TO v* 

7BO IF w(l*-0 THEM LET |nd-l 

7^4 MIXT I 

QCH> IF indl-t THEN GO TD 400 



T»^ 



870 FIEnar'k Qa, ccnftrp thm mtrtl prttba/bi* <iutca*v 

B30 LET ltva-«i LET iiax-O 

044 f-'QR 1*1 TO Anu> 

KW IF p1i)>a«X tHEH LET b*!!*?^!*^ LET lt««>l 

BAO »EXT 4 

TOO REllarh Print OutcoM 

qio PfltNT 

?Z4 PI) INT -TTw Itm l«l -|«»fitMI> 

vio ate*- 

looo Fierbirh H*«t Drintipg rauitna 

lOlO LET ]]-0i LET LE- LEN CM 1 1 LET Ll-O 

1020 LET Nt-" 

IQ30 LET U-M-^M IF I 1 >Le TltH Oa TO JOftiO 

1040 IF )i«lll)'' ' TTIEIN QD TO 104O 

1090 LET H*-K«*p*(l1li UD TD 1030 

lOM) IF LI4 LEH <H«>>:il ^>WM PRINT i LET LI-O 

ioltt ptltHt HiM L£I Lt-l.lt UMM *»*> 

lOOO IF LKil TlCW PfrtwT - -It LET LlH.I + 1 

tOVO IF IKLE TICN OO TU IO70 

nOO FttlHT I RETurn 

II 10 FICrttrb D^imlna <-«A«i-h« 

1120 F^INTi PHIHT 

liia PfilKT 't till! «»it you a •aria* of* 
*qu»«tlort«> Ar)«i>*r iiith y' 
' f or yam or n tar t%ti 4 or " 
"aai;}! ana until J providW* 

-yew tilth th* •olution." 
I phint 



li40 INIIHT 

I ISO PRINT 
L]«>0 FiliMT 
II70 r-RlNT 
U&O F*JKT 

I I TO FlETurn 
L200 REhUrk 

SMK) OATA "!■ it potmrmi by an anoina' 

9010 DRTA 'Can It carry aora than fa paamanqara^ 

!I030 QHTA *Doa« It hava flHad wlnqB" 

9030 DATA "I* it Htnd ppMarad" 

S04O Data 'anrDplarta* 

9090 DATA "hal 1 copter* 

90W DATA "qltclvf'^ 

9070 OATA "liallDen" 

SlOO REHark Initial fVobatil ) 1 tl« 

3UO DATA .3'l,.7g,,3a,, 13 

5120 REHiirh F'actor* to ctianga protiabl t itlaa 

St3tO REf*arh on ya*/nD anrnwarm 

3140 DATA 1.3,0,i.S,.3,U3,0,0,ti REMark AiH-Dp]«nB 

5150 DATA 3,0.|..3,.EI,O,2,0,t.2t nEMai-h nrliCDOlaf 

tM^ DATA a.3,a.2,l.9,0,l.S,Ql n£n*rir Olldar 

3170 DATA 0,3. .n, 1,2.0,3.7, .?i TirMjtr L Oallocm 
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CROSSFIRE 



On tape 




Mav t fifsf ot q// congraiutate 
you on th& continuing quality 
ot iX Computing Monlhly. 
There Is oiwoys mucti oflnter&sl In eoch 
Issue. Jhe te<iiurei, article s and feviewi 
are gene fatly wett written and 
pr&s&nf&d. (WNct] is mof& than can t>e 
said of man^ ot your con>potftor$}. i 
hav0 learnt mucfi /rom the 
pfogromming features which oto ot 
great uw in buiiding a ref&rence library 
o( usetuK ufititiGS 

I have butane complaint, becoiJs& 
Cf the nature ot many of Ifte 
programming series and utilities the 
listing are ofen lengthy which leads to 
errors wUen entering them ond there 
ttmf^ts not enough time to type them 
tn bmore the nexi issue, a recent 
exampte being the Streams and 
Channels series. These would be 
exceltent condidales for transier to 
tape, tn particular I would lilie to see 
Specword and the Jechnicat Graphics 
series in tape form. 

the Apiit foots article was well done 
Despite the error in the fistingi I am 
pleased that you are supporting the 
128k machines and have not 



abandoned the earlier Sine fair 
computers and the Ql. (Although where 
was Page 8i in the April issue?} ) sttll 
marvel occasionally, at what can be 
done with the ZXBi. 
R R. King, 
Wells. 

■ Thank you far vout iiigg^Sion 
Mr King and Ihonks 1o cH the 
ZX readers who wrote to us 
nomi noting listings lor our lope service 
Unforfunoieiv the march oMime hos 
caught up wrth the ZX51 ond qualfty 
material tof the ZXS1 is getting v&ry hard 
to find. So Ihe 81 poge will oppear no 
more but look out tor items on trie news 
pages II now products appear and of 
course 81 owners con still moke their 
views known via Cro^lre and get their 
problems solved via Oos^Ailres. 

Short Cuts 





aa 



Welt done' Vbu are quile right 
tn awotding -Stof Cut' to Chris 
Rtchards in the April issu& 
t haye now at last been able to use 
handy TaswOfd 2 again on my 
Spectrum 12S Opus Drive to print out In 
dSK mode to a serial printer at 1200 



baud using the i2B'^ ffS232 Port 

for the record f also converted the 
64 column fonts as in the March Issue 
{Better Letter), and use an ffGB fAonitor 
via the Spectrum 128 RGB socket thus 

giving a very complete package 
C Jentdn. 
Devon 

Favo urite Utflity 

Firsf Of at! I would like to 
congratufate you on your 
interesting Spectrum fournai 
In answer toAfan davis's question (tx 
February) on what utilities readers have 
found most usetui over the years I would 
like to say that my personal favourite ts 
Keydefineby Scienlitic Softwote t have 
been using if for a very long time and 
made many additions. It consists of a 
lot of functions such as such as trace 
renumber, delete iine% code to data 
lines etc at the stroke of 2 keys. The utility 
is in machine code, but personal 
functions may tie added via a basic 
program. I think Ihe author, merits 
admiration tor this ingenious utility. 
U, Lenoir. 
Baden Baden^ 
W. Germany. 
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BUILD A BETA BASIC 



John Wase reviews the 
upgraded Beta Basic 
version 4.0 



Beta Basic 4.0 

Betasoft 

£15.95 



To say the feast. It^ o 
headache to write o review of 
thF5 program, becouse, like 
Tosword. if has a long and noble 
line o( predecessors; 
rteverthelessy some readers 
Clearly don't use It, or havent 
even come across it. So I'll start 
with a short account ot Beto 
Basic 3.0 (or the 4eK Spectruna 
(or the 128 or +2 \t\ 4SK mode] 
and then discuss some oJ the 
extra 12flK program features. 
EffecHvely, what Beta Basic 
does Is to enhance Spectrum 
BASIC by adding many new 
commands and functions. There 
are so many I cannot give very 
much detail bui merely select 
from some seventy extra 
commands, nnost multiple, and 
Iwenfy-six extra functions which 
appear as still further keywords. 
The essential Sinclair format 
remoins the same, ailhough 
much has been added. For 
Instance when the computer 
stops after executing a 
command, type in trie figure 
nought, and up comes the 
keyword EDIT on the Input line 
(no keyword or line number starts 
with 2efO]. Add the line number, 
ENTER, and there Jl Is, walling on 
the bottom lines to be edited, 
Saves all this listing to a line, 
breaking, and so on. ^n addition, 
the cursor is improved, the 
editing cursor moves up and 
down as it ought tot CSIZE 
changes the size ot the lettering 
on-screen, you con arrange 
either 1o type in iieywords, 
individual letters, or even a 
mixture of modei and JOIN and 
SPLIT program lines , . . But t 
digress. The most important bits 
for any BASIC programmer are 
things iiite the enhanced loops 
(DO.. .fOOPi DO WHILE 
condition: DO UNTIL condition: 
EXIT IF). Structured programming 
Is oiso enhanced with 
commands like IF, , . THEN. . . 
ELSE. ON (to select a line number 
or a statement from a fist) one* 
UST FORMAT which provides 
outomollcaliy Indented listings 
10 emphasise structure. But 
undoubtedly the most elegant 



and useful laciiity is the very full 
imptemenfofion of procedures, 
(allowing reolly well struciured 
programs) and including the 
keywords PROC DEF PRQC END 
PROG with LOCAL. REF 
parameter DEFAULT varloble 
value and ITEM function. Global 
and LOCAL variables can be 
used, and parameters con be 
passed by reference; everi 
arrays, so that you need hold 
only one copy in memory. 

There is also an assortment of 
graphics commends (CSIZE; GET 
o screen area, POKE it into 
memory, ALTER various atlribufes: 
DRAW TO; FILL, ROLL and SCROLL 
any parts of the screen, and 
WINDOW], Beta Basic's improved 
SAVE, LOAD, fvlERGE and VERIFY 
all permit use of parts ol 
progroms (SAVE a tibrary ot 
procedures) and allow simplified 
syntax for microdrlves or discs 
(LOAD 1; "program"; or use 
DEFAULT). 

You con SAVE, MOVE, or COPY 
port of an arroy to another 
array, or ALTER Us size without 
data loss. DELETE deletes part of 
an array and SORT gives very 
fast alphabetic or numeric 
sorting. IN ARRAY and INSTRfNG 
functions search arrays and 
strings whilst LENGTH gives an 
arroy 's dimensions and location 
to check if it will fit in memory 

Finally a comprehensive set of 
toolkit commands Includes 
block move, copy or delete, a 
comprehensive RENUf/ber 
command and ALTER, a search 
and change command. Those of 
you who don't know Beto Basic 
and who octually write BASIC 
programs (usetui it you want to 
understand what the program's 
about when you look oi ii nexl 
month) will be wondering 
"What's the colch?" The answer 
Is all this lot takes quite a chunk 
of memory in the 4bK Spectrum, 
although if sflll leaves about 22 K 
of memory tor your BASIC 
program, [How mony BASIC 
progroms are longer than this?). 
The crunch comes when you 
went to handle lorge amounts of 
data, particularly targe arrays. 
Which Is whete I came In: with 
Beta Basic 4.0. 

Beta 4.0 

The last but one &eia Sasic 
Newsletter (contact BetQSOft for 
details of tfiis service] was rather 
jaundiced about the 126 or +2's 
very festricfed memory pogir^g, 
but has now relented, mainly 
because the dola handling 
restrictions I just mentioned, and 
the ability to handle large 



arrays are among the feolures of 
the new program which I tested. 
The presentation, a pleosant 
surprise is still ^BKtype with an 
input line at the bottom. The lull* 
screen editor of the 128K mode 
is a bind, because it has to 
redraw the whofe screen for 
each commond ond invariably 
loses the first few letters of the 
next command typed in as there 
is no input buffer Beta Basic 4,0. 
like previous versions, allows 
keywords tc be typed in. In fulL 
so wllh its improved editing 
facilltJes, Its display Is probably 
better. 



Arrays 

Lers start with the serious stuff; 
arrays Although the display 
looks 48 K, the new keywords are 
distinctly 12dKish, So DIM! fred!, 
(1000, 601 creates o 60K RAM 
disc file Vou con then sort il 
using SORT I. (eg. SOOT ! fredSO). 
LET ! enables you to assign a 
number or a string to a specific 
element In \y\% array fag, LIT ! 
tredS (201 = "hoUo'^ and PRINT 
INARRAY ("fredS", "test") found 
"test" in fredS In about 0.66 
sec^lOOO strings if all length (60) 
was searched, ond about 0.26 
secflOOO strings if position in the 
strings wos given, LIST ! AND LLIST 
I list arrays to screen or printer 
(eg, LIST I "TredS"), LIST \ being 
the most important feature of 
these new arroyhandling 
lacilifies as if provides the ability 
to LIST I to any peripheral with 
direct access to streams/ 
channels. 

In eftect, Ihis meons you ccxr\ 
set up tiles in RAM which are 
essentially rondo m access^ 
manipulate them incredibly 
rapidly whilst still in RAM and 
dump them out again lo 
storage Even mlcrodri\« owners 
can have rondom access 
facilities now. and at a speed 
many o PC owner would envy. 
The final extro RAt^ disc 
command is INPUT ! to LOAD a 
tite bock from a device to RAM 
disc (eg. 0PIN^5i"m";1;'*flte- 
name": INPUT #5?!"fFedS'7 which 
LOADS ffed& back lo Ihe RAM 
disc array The complete 
collection of RAM disc 
commands is SAVE !, LOAD I. 
MERGE I and ERASE ! (same os Ir^ 
Spectrum 128 BASIC): CAT I (now 
gives free disc space; normal. 
7&K): INPUT I ond LIST I to move 
stuff to and from butk sforaga 
DIM I to set up a RAM disc array, 
INARRAY to sort RAM or RAM disc 
array and SORT ! to sorl a RAM 
disc file 
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Beep! 



)n oddtHon, there ore some fun 
bits, A last CIRCLE (aboul twelve 
times faster thon Sinclair's] and 
DRAW (about 2,5 times taster; it 
will ol&o draw ort the bottom two 
lines of Ihe screen whSch the 
new PLOT can ofso use); a new 
FORMAT io allow a ZX printer to 
work correcliy In 128K mode; FILL 
LJSINQ gives fast patterned, even 
Stippled tills, t filled a quick 
circle wUh a nice redbrick 
pattern. Whilst Beto Bosic of 
course supports the new PLAY 
command wtilch is greot for 
mustCv but wtilch stops itie 
computer every time It sounds. It 
also hos D totally new, super-fun 
command: an Interrupt-drlven 
BEEP I which con have up to six 
specifiers 

There Isn't room here io 
describe them in detail, but all 
the facilities of the sound chip 
Ore at your disposol, The big 
Qdvantoge over PLAy Is that BEEP 
I Is Interruptdrlvenr Beta Soft 
provided me with o few lines of 
Beia Basic illustrolmg severol 
features rather nicely; a rapid 
circle, rapid tilled and bounced 
up and down between two lines 
ot ever-increosing velocity, 
raising the pitch of the "being" 
ol eoch bounca With PLAY, the 
poor ofd computer ond boll 
would have slopped ot each 



,4 g g g g ^ 

/g g g g g g\ 

g g g g g g g 

g g g -g g g 

g -q .q q q q 

g g g g g g 




10 PRINT CSIZE le; '*g 

20 GET a * , , 1"75 . 2 , S 

30 c IP CUE I2a.i0s,e0 

4-0 FILL USING a*;12S 



A wrvtn prpducod with wm« «t tha new Beta eonnnnandh 



surface to make the noise: with 
BEEP ! the ball carried on 
bouncing. 

All in all. this Is a super 
progrom. It provides an 
unbelievable number of 
facilities, and comes as o 
packoge containing the 48K 
Beta Basic 3.Q and the 128K Beta 
Basic 4.0 recorded together. 

The compleKitv of these 
progroms is indicated by the 
size of Ihe instruction manuals; 
88 closely printed A5 pages for 
the basic 48K version 30, and a 
supplementory manual contain^ 



I 



ing a further 30 or so pages for 
issue 4.0. oil tightly packed with 
information and coretuliy laid 
out with illustrotlve programs- 

The whole comes packed in 
o stylish wallet from Beta Soft. 92 
Oxford Road, Moseley. 
Birmingham. B13 9SO. Write to 
them for details of disc versions 
and upgrades for existing 
owners- 

Beia Basic 3.0 wos superb, 
one of the classic progroms for 
the 4BK Spectrum. Beta Basic 128 
is even better; it's solid gold, Set 
ill 



ARE YOU A BUDDING 
PROGRAMMER? m 

^X is always looking for top - 

quality gomes and utilities for m 

publication. If you have a top u 

notcli game or a useful utility for j 

the Spectrum or QL why not I 

send it to us for appraisal on —- ^ •. 

cassette or mlcrodrive complete 
with a listing If possible r 

There is also our new feature 
Short Cuts to showcase your -m^^ 

practical, novel or imaginative 
short routines with cash prizes for 






published listings. For longer 
programs we pay competltlv 



I CvU^-V'tll* IL Vi«li ■!!• Vi-M* I ■ ■ [• L^T^ 



for an article or series for ZX — ^ 

drop us a line or phone Bryan or . M 
Cliff on 01-437 0626 to talk it over. '^^• 



VJiP^ 
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DISCIPLE 



Machine Code 
Programming with 
Disciple — by John 

Wase. 

disciple's Commarid Codes 
which i menNoned recentJy ore 
used to gain access fo the disc 
controller subroutines, enobUng 
serious progfommers to drive the 
disc directly from mQChtlne 
cod& This rather ponderous stort 
In fact begs a couple of 
questions which I'm frequenfty 
asked: 

1] Are the Command Codes 
different from the hook codes 
I've heard about? 

2) Do Sinclair's hook codes work 
on the Disciple? 

The answer to the first question is 
"Yes", They're dlfJerent. they're 
simpler to use and they're 
exclusive to Disciple, This Is why 
they're called Command Codes 
— to distinguish them from 
Sincialf's hook codes, which, ot 
course, are designed to work on 
Interface 1 Nevertheless 
Sinclair's hook codes will almost 
oil work, too (question 2]. (Here, 
therefore. Is a table of 
Commend Codes [figure 1), 
These appSy both to version 2 
and Id the new version 3. Do 
note Ihat all Command Codes 
corrupt register HL and that if an 
error Is found — either when 
using a Command Code or a 
Sinclair hook code, then a return 
is made with the carry flag set 
and the register "A" holding the 
error number tor interpretation 
by the calling routina 

UHMttes 

It you have a Disciple and use 
Beta Boiic contact Beta sett, who 
wilt be able to supply the POKEs 
to enable your version to run, t 
understand that when the ROM 
has been finalised there is the 
possibility that Betasott will either 
issue a code patch or a special 
version for Disciple users. 

I understand thot Sago's The 
Last Word is being converted tor 
the Disciple. As soon os I can 
get hold ol a review copy, I'll 
give you more Intormation. 



CluerJes 

I have here a supply Of generol 
queries which I t^ave gleaned 
from the manufacturers tiles. The 
enqulrlers wilt of course remain 
anonymous, though It you write 
to this column publishing your 
name Is fair game unless you 
speciflcolly forbid It ~ you have 
been wornedl More to the point 
Is IhQ fact that these queries 
represent generoi problems that 
readers have hod, ond the 
information could, perhaps, save 
you a lot of difficulty. The 
principal preoccupotion of users 
Is, as always, with connecting up 
Spectrum, printer ond word 
processor. 

In the column last month I 
mentioned Ta sword. Ta sword 2 is 
still a favourite processor and 
can be transferred to Disciple 
tairly readily. Tasword 3 gives 
difticulties because ot the way if 
interacts with Interface 1 ROM. 
There Is no firm news from 
Tosman yet of a conversion, 
Tasword 128 /tasword +2 will, I 
suspect, be usobie with Disciple 
Version 3 using the '12eK 
snapshot loclllty — vk« are 
investigating. . . 

So, back to Tasword 2. The 
most important thing to 
remember is that to use the 
printer controt codes, you need 
to put in the oppropriate POKE 
@ 6 commands. When you POKE 
@ 6.1 the output from the printer 
port Is unaltered; oti the 
absolute values of the ASCII 
codes fed to it ore output again 
unaltered. POKE # 6,0 tells the 



printer driver to look for ottrlbufe 
commands such as TAB ond AT, 
and to tokenls© keywords. It is 
thus essential for Tosword 2 to 
incorporate POKE if.i 6,1 
somewhere in the progrom 
before you use the printer, 

One enquirer had combined It 
with a CHRS 27 Instruction, which 
is, of course, wrong. However, he 
also submitted a short piece of 
program which gives ToswOfd 2 
fi^e tacility to provide multiple 
copies ond also left hond 
morgin conlfol Here ii is (figure 
2), Finally, an enquirer mentions 
that Taswofd 2 asks tor input of 
Interface control codes- This Is 
unnecessary if you use the POKE 
# stotemenf (Line numbers 279 
and 2ai. Figure 2}. 

Interfaces 

Talking of Interfaces, another 
enquiry came from someone 
who wanted to use the Disciple 
with the Euroelectfonics' ZX 
LPfllNT III printer Interface 
Regrettably this is not possible^ 
for on power*up, both the 
Disciple and the Intertoce are 
tryint to access the same ports 
on the computer, This locks the 
whole thing up and prevents 
even the system disc loading, 

Thot reminds me of one or two 
bugs thot have cropped up in 
Disciple version 2, VERIFY can 
give the enor message 'Tsector 
dota lost ' and the tile is then 
unusable There ore really two 
bugs here; there's a bug in the 
VERIFY commond and some of 
the error statements appear ou| 
of order Both these problems 
hove been fi^ed in issue 3. 
Meanwhile, just take care to 
save everything twice — on two 
separate discs! 

Another problem concerns 
erasing a file by charocler 
string, ERAS! D* N$ does not 
work, nor, for that matter, LOAD 
D1 N$ The manual omits a 
separator (;] belore NS — Insert 
one and oil will be well. COPY 
D1 "filename " works for smoil 
(lies, but if a second 'Change 
Disc " message appears, the 
utility fries to write on the source 



flQ. 1 Changftk In faiword 2 ror muttjpl* 04|it*i and 1/H margin eofilfol. 



Changifa in TasHord 2 (&t net pie vmr^ionr for multiple copt«e And 


Icit 


hand nargin control 


251 


LET l-14tPRINT AT i ,0t "No of copies ^D^r QQSUB 6O0Ot [F m* 


= ""THEN LET fl*n"l" | 


252 


LET k-VfiL a* 


253 


LET l*l6t PRINT ftT i,0|"L«*t margin ("{PEEK 60927j">"i GO S 


Ue 6000t IF &«<>'"■ THEM POKE 60927,VftL at | 


260 


CL5 I PRINT AT 20,0|''Pr«fi« the q tcfty to quit printing" 


270 


LET X-6O04'?; BO SUB 9SO 


275 


LET C"PEEK 62^70j IF d >0 THEM LPRINT CHR* c 


77B 


FOR i^l TO l( 


279 


POI^E #6,0 


2Q0 


RANDOniZE USR hOOZB 


2ei 


POKE ei.o 


2B2 


NEXT I 
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disc This, again, Is a bug which 
has now been corrected in 
version 3, os have Ihe bugs in 
LPRINT and LLIST. Defokis of 
version 3 upgrading should by 
now have appeared in Ihe Users' 
Club Newsletter; If you have nol 
leceived one, make enquiries of 
Bob Brenchley (details lost 
month). 

Some reoders have wrJIfen In 
to soy thol their Disciples won1 
work, The symptom is that no 



disc commends (e.g. CAT 1J ofe 
occepted from the Input line — 
the synfo^c check fhrow up a 
question mark. Before blaming 
Rockforl, see It your Spectrum 
will work In a friend's Vnte^tace 1 
Of Discovery, It not. suspect the 
Ml line of the ZBO CPU. A whole 
lot of chips with suspect Ml lines 
have been installed in 
SpectrufTts and all Is tine until 
the M1 line is needed for 
paging in a further ROM. In 



addition, one or two reports 
have been received ol issue 2 
SpeclrunTfs in which the leod 
was missing from tog 27 on the 
Z80 CPU (the Ml line) to 246 on 
the edge connector Resolder 
[not a job for the Inexperienced 
omateuf] and the problem goes 
awQV- Finally, before dashing to 
your friend, do make sure the 
edge connector is clean — a 
pensit eraser will often do the 
trick, 



fig. 1 Csmmarid eod«t lot 1h* Dltcipl*- 



HXFER 

DFSr^ 

HOFU 

SBVT 

HSVBK 

CFSM 

PNTP 

COPS 

HGFLE 

LS¥T 

HLOeK 

mM> 

RSAD 

REST 

HERAZ 



33h 
34h 
35h 
36h 
37h 
3Bh 
39h 
3Ah 
3Bh 
3Ch 
3Dh 
3Eh 
3Fh 
40h 
41h 



HXFE9 - 33h 

Transfer the file description ond 
header to the Disk File Channel 
Areo (OFCA) Register IX must 
point to the first byte [DSTR1) of 
the user's 24 byte tile informal ion 
oreo (UFIA]. Expect this 
command code to use the 
registers HL, DE, BC and A. 

OF$M - 34h 

Open tile sector mop with the 
Information contained in the 
DFCA. Eleven bytes trom NSTR1 
are used to sel up the file name. 
A wtum is mode with the disk 
buffer pointer (RPT) set to the start 
of the disc butter RAM (DRAM), 

HOFLE - 35h 

Open a file, IX must point to the 
user's file informolion area (UFIA). 
This code combines the 
Kinctions of HXFER and DFSM, 
also setting the 9 bytes of 
header intor motion from HDOO to 



the beginning of the file. This 
header to the file ollows the 
normal Load 01 " " syntox to 
call the tila 

SBYT — 3«h 

Save the byte in register "A'* to 
DRAM at the location pointed fo 
by RPJ it the disc buffer is full, an 
automatic sector save to disc 
will take place, and there will be 
on update of RPT and Ihe value 
entered ot the beginning of the 
DRAM. 

HSVBK — 37h 

Save a block of dota fo the disc 
when register D£ points lo the 
start of the data and register BC 
holds Ihe byte count. 

CFSM - Sdh 

Close file sector map This 
routine empties the DRAM and 
copies the heoder area onto the 
directory, closes the file, then 
updates ihe directory. 

PMTP - 39h 

Output the 6'blt code \t\ register 
'A'" to the printer port, otter 
checking busy status of the 
printer 

COPS — 3Ah 

Copy the screen RAM to the 
printer in high resolution screen 
graphics as set up under the 
graphics control variables. 

HGFLE - 3Dh 

Get a Ide from disc IX register 
must point to the stort of the 



UFIA. The return is made with the 
first sector of the file loaded into 
DRAM and f?PT pointing to the 
first byte (usually the header 
inter mat Ion). 

LBYT — 3Ch 

Load the byie pointed to by RPT 
from DRAM, and return with it in 
register "A" and RPT updated. It 
the buffer is empty, another 
sector is read from the dish, (Be 
careful; Is there another sector?) 

HLDBK — 3Dh 

Load a block of data from disc 
to the mefT^ory pointed to by the 
register D£ wilh the block count 
in register BC 

WSAD - 3Eh 

Write sector ot OE Writes the 
conlenis of the DRAM at the 
track pointed to by D and the 
sector pointed to by E, and sets 
the pointer to the start of DRAM, 

RSAD - 3Fh 

Read sector at DE. Reads the 
sector at frock D, sector E Into 
the ORAM, and sets the pointer 
RPT fo the sfort ot DRAM, 

REST — 4Qh 

Restore disc drive to Track 00, 
The drive number is taken from 
DFCA. 

HERAZ - 41h 

Erase the file on disc with the 
information contained ir\ UFIA — 
so make sure thot IX points to 

this. 



Flggr« S 




Main MDctilicatlor^s to TaBMord 


2 ' 6 ml cr odr i vo 


verexorv for Disciplv: Thi« ccsof igur*tion is for use ttl th a 


tertal prtntmr connected to t**e F^ 2ZZ port on interiace U 


27'» OUT 31,0: FORMAT "b"i9hO0i 


2O0O CLS J CAT md ' s PRINT AT 19, 


OPEN 113; "to" 


Ij-Tvpe the name of the text 4ll 


(Note; insert your baud rate if ' 


e-lAT 20,9; "and press Er*TER" 


diHerent> 


2020 LET jO=lOi LET i»21s GO SUB 


281 CLOSE •3s OUT 31,16 


60O0t IF a* ^"" THE>*( GO TO 2020 


7O0 CLS ! LET a*="t«s»*ord" f 


5000 CLS I CAT md f : LET Jo=l0i P 


SAVE dt;"(=kjtorun" LINE IS 


RlhiT AT lH,jo5 "Current Drlv«"";ni 


700 VERIFY dr'fiutorun": PRIMT A 


d 


T 21,0j'"t*BWordi b*Bic O.K. i"; AT 


(NatBi thp fj in the variable jo 


19, Oj 


IS a letter* 


lOOO LET U=FH pt62216): CLS j CA 


5010 PRINT AT 19,1; "Type neM dri 


T md" 


we # and ENTER, or"; AT 20,lj"fre 


10O5 PRINT AT 20, ll "Name o* tejft 


5^ ENTER for current drive" 


file ^or -&*ving''"; LET i^2l: LE 


S020 LET i-21t raO SUB «>000: 11^ a 


T jO=10s GO BUB &00O 


* = '■" THEN CLS t BO TD 25 


(l4Dt«: the in the variable jO 


60O0 LET a*-"" I PRINT AT 21,JO| 


IS a Zero^ 


FLASH 1;" " 



Tasword 

Last month 1 mentfoned 
probienns concerning the 
Disciple's incompatibilifv wtth 
microdrive versions ot Tasword* 
Meonvtfhlte, for those who are 
desperate, here Is o temporary 
stopgop: conversion instructions 
tor Tasword 2 by Brian Ashley of 
London If you ofreody have a 
customised microdrive version, 
connect interface 1, press 
Ofsclpte's inhibit button once to 
enable the disabie funcl'on then 
enter OUT 31,0. Load your own 
customised Tasword 2 from 
mlcrodfive (LOAD t "m"i1; "rurt" 
— note that "run " is typed In full). 
Enter BASIC through the moln 
menu and modify the progrom 
using the lines in figure 3 and 
save; this m\\ print flies through 
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f Ifiurft A 



Progr«in ffuadi f t cations to trana-fer eKistinq files 


from 


microdriv* to diac^ 




2£> OUT 31,0 




lOOO LET b*FN p(&22lii>i CLS iOUT 




11,16: CAT tnd- 





FIgura 5 



HQ4tf iCdtiDcia to use the 


Disciple's Centronics printer 


por t * 




279 POKE a 6,1 




2S1 POKE e 6,0 




Q20O LET d-1 




When Tas»for<t asks Hhicn 


pr inter 


inter «AC« you' re u^ing* 


select 


Sinclair, 





the original interface 1 RS232 
porL Transferring existing tiles 
from mlcfCKlrlve fo disc is done 
by lurtlief moditying the 
program occording to figure d 
delete tine 26 and the OUT 31,16 



in iine 1000 Mhen you've done. 
Disciple's parollel porl can be 
used instead of thie interlace i 
ftS232 by subsli toting tKe lines In 
figure 5 and seiecfing "Sinciair" 
when asked obout interfaces. If 



the keyboord locks after printing 
a file; try turning the printer on 
first, then booting up the system. 
Brian's program has the O" and 
the T different in different lines 
as mofked; my version hos them 
ail lower case T ond zero' So 
check voiif origlnol before 
modifying. 

Finally, if your version is on 
tope, load It, convert 1o 
microdrlve syntax as detailed in 
the instruction book, moke the 
further mod If loot ion in ligures 3 
and 5 and the program is now 
configured to run on Disciple, 
using the Centronics port 
provided, 

Tailpleee 

II you own o Oi^clpie, you ore 
invited lo submit comments, 
progroms or inlormotion: please 
sent it to the Editor, ZX 
Computing, marking your 
enveiope "Diisclpie". Thoi's oil for 
this month, then Be seeing you! 



It's easy to 
complain about 
advertisements. 
But which ones? 



Every week trillions of advertisements 
iip[var in print, nn posters (^r in the cinema. 

Most of them comply with the rules 
contained in the British Gxle of Advertising 
Practice. 

But some <if them break the rules and 
warrant your com pi a i tits. 

If you're not sure about which ones they 
Hie, liowever, drop us a line and well send you 
an ahrid^^d copy of the Advertising Code 

Then, if an advertisemeiit bothers 

you, you "11 be justified in bc^thering us. 

_ The Advertising Standardji Authority. _ 

If an adverti.semcnt is wrong, we're here to put it right. 

ASA Lid, ii-pi 2 Brtmk Hoim-.Tiimnjitnn I'Uctf, Usivilcin WC'IE 7H S 
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BETA BASIC 4.0 

FOR SPECTRUMS WITH laSK MEMORY 

UETA IIASIC ,1.0 f;L1vr ><ni :i slnirliirril llAiilC mill p fi if rt! ures. (EfTJlt 
Uraphlrn comm.-ind^. bcllcr ccliiinU. lltilitnJiift-rasl i1;,ii:i hf)fitllln|< iinri a full 
rnnile of tooJkl! frnliirrs, SIN< I^MH IJSKR ssilJ: PANTA-mer ClULSII 
rk-^Jinl .cnniprrhrnsivc"- MtCUOJihrr: tiUt IE iwiwl . KVKHIVtMV 
i;i,K£:i"H(JMCS: "l'EW*rriil -iJlnrniJi'Iily rcfftmmcrKtcd Ntjw HKTA \\{<AVC 
'1.0 ;n![l?i hrw <'<iniii^ruU lo uiilraM.!! u\t power ol thr 12KK Sprrlrnrti! Uriri 
liLisii- 4.0 ts Sr>n'lruni rkisic comp.illblr. Nil -isMs Jiiiifr thati 100 hrw 
romnuiiirts sukI f nwUnrw to I mnsfnrm jxii ir m n h. i 



MASSIVT: ARriAYS Ul» TO e4K ! 

eg' DIM 1 nun«S{6O0. 1(M». End your memory problems) TM* Am^ 

could bcr Kcarchcd In 0.2 seconds with the tlVARRAV functJoti, Or 

■ortcii ■Jpti«lKUfaUy in Secconds uitlng the SORT comnund. 

LIST 1 and ENFirrr 

l«t you move flics directly between RAM disc and MICTfidrtve, 

(U»c4r *crcrn wli hgut u«tng t he nontutl memoiiy. 

INTERRUPT-DRIVEN SOUND 

nltowfl^cncriitlonDfcomplcN tunn and aound effect* On 

3 cbAnn^ls while your pr ogf am keep* en going. 

FAOTPATTERWFIU, 

can flD any area wttli uiy u»et'defln«d 16* 16 pLxct pattern. 
Thewbale»crecncaji be filled Ln teas than a second! 

PASTER CIRCLE (12 tln«) and DRAW (2.5 tdcaH) 

You can *c]cct etthtirRS233autput or 40K'tyi>c printer-output, 

SAVEt BllQwa aavtng BJiy part af ■ program to RAM dJac. 



Sjjcria) npty-iittr piirkjii^c fcjt \\r\a iJaalc 3.0 tmnerftt Slatt dale nf purch.Tsr II 

lH)Hf;liT dlrrcl. OH retTim ymir iwljilTiiiJ inp^. UpfSiwte pritr: £^.3!} 

Thr Hct,i liiwie NKWSI.l'rm--H i* piickptl wlih idPM. (nMrc. frjnicr»' 

conlhbullons, etc- ¥*»! rwn t>iiy G back-LaiitieA imiimltnt^ly (ii itiinl tj 00 

[II tier's) and /or !tiil;<u'nbp iur tin* ruui 6 bi'iticHitliiy tHs.ucii, Price for 6 iHauds: 

tri 00 Lii Ihr U.K. £5.50 fn Eiinape, £6 00 clacMfbcn:. 

Tlir Eiri:i lljtslr 4.0 |Hjck;if{d MirhideH Hctu liaslc 4,0 AN'D I]el;i Uaitlc 3.0uiid 

Ciiinprrhi'it-tlvr iii^iuals ■ M) buy II rvrn llyoii don't liavr a l2f)K Spectnim 

yc!( A apcfial OPUS DISCOVERY wrstan lit ^v.ulublc Inomial pricel. Vnct. 

£lB.g5 world- wtdr. Eurachequrs. ACCESS |MiislrrC;ird| wtlcame. ilraji* 

wrtlcysyiir ruixnc and addrt^stt clrarly . Mjikccheqiim payaljlr Uj UETASOFT. 

BtTASOFT IZCI . *>a aXH^iy ) KOAJ>, StOSK!>:V, lilimiNCI \SS\ U 1 1 mSQ 
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Fast emerging as the 
home musician's 
supplier, Cheetah 
venture Info a more 
sophisticated 
application. 



MIDI interface 

Cheetah 

£49.95 



Perhaps the most exciting 
development in ttie musical field 
has been the advent of 
keyboards and ^nthiesizers 
which use chiip based 
technQlogy, As this is simitar to 
Ihal used in computers the 
posslbllitv of connecting the two 
hqs existed (or some time now. 

In home computing terms !he 
advent of the twIIDI standard — 
Mustcal Instrument Digital 
Interlace — has meant that for 
£100+ you could link your 
Spectrum to a keyboord 
equipped wnh MIDI sockets ond 
perform o variety of control 
functions sucti as editing synth 
sounds or. more generafiy useJut, 
set up musical sequences. 

Up unfit now a sequencer 
progfom would either be re<i! 
time (you ploy and record Ilk© 
using a tope recorder], or sfep 
time (where you enter notes one 
ot a time at the keyboard)- 

Such progroms, because of 
their specialist oppi leaf ion ond 
limited market, cost a lot. Usually 
between £20 and £50 each and 
were aimed a) recording studios 
and music enthusiasts. However 
suct^ tvllDI keyboards have 
dropped dromalically In price 
and can be purchased from 
around £150+. 

Cheetoh have now Identified 
o mof© general morket for MIDI 
users and produced iheir own 
intertace complete with 
sequencing softwore tor £49.96, 
by for the cheapest avaiiabia 

The Interface 

This Is the usual dead ended 
plastic case which plugs into 
the user port of the Spectrum, At 
the rear ore three 5-pin OIN t^lDI 
standard sockets providing IN, 
OUT and THROUGH connections. 
These are boiled on behind the 
plastic cose and 1 found that 
some ot my DIN plugs did not 
have enough reach to ptug in. 
The holes in the plastic casing 
are not wide enough fo allow 
the piostlc covering of the DIN 
plug to pass. The result Is 
connections which are not very 
secure Provided the set up Is 
stable then there Is no problem, 
but It the computer moves then 
o leod moy loll out- This even 
opplies to the supplied DIN 
leed- 




The through socket also 
doubles as a synchronisation 
socket for sequencers sending 
96, 48 or 24 pulses per quartei 
note via pins 1 and 3, 

Considering the price J he urn if 
is very good, alfhougti the 
socket holes should be 
enlarged, 

Reading the specifications for 
the software aroused my 
curiouslty. Presented In a minuter 
eyestraining 18 page 'instruction 
monuor the program seemed to 
otier a rather sophlsticaied 
range o! operations. 

"me system wlH allow you to 
record up to eight tracks of 
muslQ each track having id 
vGfs&i stored In it each verS6 
belno from 1 to 64 bOrs in 
lerrgfh. £ach track may be 
assigned to any one of 16 music 
channels and a song 
constructed and played on any 
or all of the eight tracks 
slmultaneoasfy:' 

Not only tinot but the music 
can be entered in real time or 
step time and edited In step 
time regardless of which method 
of entering the music was used. 

Eoch verse can contain a 
single note sequence or a 
polyphonic sequence, a very 
powerful choice^ and there ore 
ten degrees of quontlsation or 
auto time correction, ranging 
from none to hail note accuracy. 

Options 

On loodlng the program otter 
connecting up tne Intertace, the 
screen offers a mlcrodrive copy 
to be made. Declining this 
option presents you with a full 22 
lines of options including: 
Record a verse. Tracit and verse 
to record. Adjust o verse length. 
Link two. or copy one verse. 
Delete a verse. Reverse a verse 
and many more- 
Selection of an option Is by 
moving a bar up and down the 
screen and pressing Enter, This 
often leads to a sub-menu where 
paro meters or further options 
can be selected also using the 
cursor keys. 

In use 

I spent a while wllh II using the 
Cheelah MK5 keyboard as on ln< 
put source ond o Casio CZ101 
Synth OS the sound source con- 
nected to the MIDI oul The In- 
terface Itself does not produce 
any sound. 

It is impressive and I enjoyed 
working with it. Some 
respectable music was created 
fairly quickly, ond every "I bet I 
can't do ..." thought that 
occurred to me was proven 



wrong. I couldn't think of 
anything that It couldn't dol 

there ore however a couple 
of minor shortcomings. First, It 
does not outomotlcaliy turn off 
oil notes when you slop from the 
sequence ptay option and oil 
too often the synth continued to 
play a note Indefinitely after 
leaving that option. The only 
recourse was to turn off the 
synth. If you hove several 
keyboards set up with specific 
control features then this could 
be rather Irritating and time 
consuming. 

Although the playing ronge Is 
eleven octaves only the five from 
4 to 8 actually operated with my 
synlh. lower and higher notes 
being played at the highest 
octave it was capable oi I 
suspect within a few limits this 
will apply to many keyboards 
aport from the full-sized piano 
simulators. 

When In step-time or edit 
mode the music Is displayed in 
pianola lashion, bar lines which 
vary in length depending on 
how long the notes are. These 
ore displayed one octave of o 
time and ore positioned 
vertically. Bars are defined Isy 
double vertical lines split by 
single lines depending on the 
time signature Horizontal and 
verticaT editing cursors allow you 
to select the note you wish lo 
modify. 

Conclusion 

For home and general use the 
Interface Is brilliant, well worth 
the money ond It extends the 
use ot any IVIIDI equipped 
Instrument tanfasticalty. To the 
enthusiastic amateur or for semi* 
pro applicotlons It Is excellent 
value. 

Although the MIDI codes are 
standardised, unfortunately the 
MIDI Interface ports which make 
the connection to the computer 
are not. So far every Interface 
I've tried uses a different 
combination for Sfafus, Send 
and receive, to my 
disappointment this interfoce Is 
no exception. You cannot use 
XPI or EMR MIDI softvware with the 
Cheetah interface A pity os it 
would have made the unit more 
vlabte. 

It Is compatible with the ZX 
Intertace 1 ond microdrlves and, 
I believe the Discovery Disk driva 

All Cheetah have to do now Is 
bring out o good independent 
sound generator on the lines of 
the TX7 or FB01 tor under £100 
ond a complete studio set up 
will be available at a 
reasorioble prica 
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Bonabanner 
& Utility A' 



Ray Elder looks at two 
unusual programs from 
Chezron Software* 



Bonabanner 
Utility A. 

Chezron Software 
£3.50 eacti. 



^^hezron Software is o small 
moil order cormpanv who hove 
produced some generol 
purpose progronaSv most I y in 
Basic, for specMic applicolions, 

UTtLITY !&' Js primarllv 
designed fo enhance microdrlve 
handling by providing a front 
end" menu svslem for 
incorporollor^ Info your own 



programs. This performs as per 
specs in fhof if is o ready built 
CAT and menu from itself when 
sQved on any microdrive as file 
'run: 

It Is fairly versalile and will 
handle up to eight microdrives. 
Also supplied iS a routine 1o add 
to your programs under 
developmenf fo auto sove orid 
update the carlrldga 

Thrown In for good measure 
are two other programs. Time 
Count produces tobies of tape 
counler equivolents tor users of 
mofe thon one cossefte pJoyer 
and Autodrow Is a pretty 
pointiess diversion Info 
koieidoscope grophics. 

All this is moderotefy useful, 
especially II you use microdrives 
and connof be bothered to get 
to grips with them and wrile your 
own routines. At £3 50 il is worth 
if if you wanf something along 
these lines. 



Bonobanner is o half way 
house between o full blown oftist 
program and producing 
graphics from Bosic Written 
mostly in Bosic it ollows you to 
draw on o third of the screen 
using the block characters and 
UDGs and then it produces a 
Basic line of RIM, PRINT or DATA 
with It in. 

The drawing screen Is easy to 
handle ond works well, with 
proclise (and as shown In the 
Demo) some duiite impressive 
pictures can be produced. Two 
or th^ee pictures con be 
combined fo form o lorger ona 

Some possible uses ore to 
produce loodlng pictures which 
oppeor taster and more 
Impressively thon o screen, 
decorote and enhance your 
own screens or even produce 
graphics for your own Basic 
advenfures. 

Each picture uses about 600 
bytes ond often, by using the 
supplied compressor, as few a$ 
^ bytes. 

Priced at £3.50 it Is agofn 
good value if you want this sort 
of program, it does ease the task 
Of producing graphics trom 
Basic, buf do you need If 
enough to part with your money. 
I have no doubt thot many 
reoders wilt find It useful. 

Chezron Softwore: Contact 
Sandy at 60S Loughborough Rd. 
Birslali. telcester lid 4NL or 
phone Ron on 0533 661541 



TWYBINDERS 

SIMPLE, SMART 
AND TIDY 

£5.20 (inctuding postage 
and packing) 
Build up you Which 
Video reference library and 
be sure of laying your hand 
quickly on your back issues 
of Which Video by filing 
them in a TIdyblnder. 
designed to hold 12 issues 
and smartly blocked with the 
Which Video logo. 

ASP R««dtn S«rvlc», PO Bok 35, 
WolMy Hou««, Woliey Road, 
iHemtl Htmpitflad, H«rt»NP2 ASS 
(0442-41221^ 

/^rder Form ZX Computing 

It please supply binder ($) for year(s) 
I I enclose £..... (please maXe cheque payable to ASP U<i) 
! Name , 

I AddresSi 




^ata. 



I 

I _>lWi» thvg* my l^^^t^t*tti»f/i*tO' llcthjhl Ho 

VI n m 



MAIL ORDER 
ADVERTISING 



Brilith C4d* 01 Aidvinitln^ Pracllc* 
Adv-ennemenii in thi) p^u^J ^cation af« requiffd lo conr^rrn lo tht 
British Cod« of Mt^fl't^ng Pracrnct In raipaci ol finati omv 
idvan^teiTivnis where money^ n paid m -advance, trw codir ivquiroi 
Jtdv«rti»rs TO lullll DTdflri withm 2B ^Myi. uni«» t longeF 0»live'V 
period ij siaiFd wrtfe goods are r4turn«d undamftgco ^lE^m tovnn 
days.the pu'ctvaic'i ntanty mu^t b^ tmtuntiKi Plaat* tUttft pioof ot 
poiTage.0f spates, at thi» fT\ty bf needed 

Mall Ord*r Protacllan Schefwi 

ir you OTOtr gooda fr&m U*u Order attvenisamirnii m ihis magafm* 
artd pay by poit in advance or atUviry. Atqut Spectaiisl r^ublicalipns 
Lid Will consider you fO' compenulion if tri* Ad veriiser ihDuld becomn 
inioiveni o* bankrupt, provided 



<") 



VOii hi ye nsi r«c«iv*d ihe goodi or had fOut rnoftty ttiurr\ta. 

and 



iSi vou writ* to the Pubtittnet oi tnr» pubiicaiion, lumma'ising ih« 
}i I uafpon nqt ea r iier in an 2B da y f from me day you sortT your ordsr 
afid rvoi later ihan two Fnonths Irom mat day 

Please do opt tvait until ihe lasl mDmeni iq inrorin us Wham you wriie 
we will teir you now to make yow claim »nd wri»i evidence qt payinent 

IS r^QUired 

We guarantee I oiTifet claim} If pm rtaotr-i made m accordance ta^i tn ih« 
itxsve procedure as icon nt possible a'ler The Adveriifer hai be«ri 
declared banhrupl or msolverit lup lo a hmil o' L3 .000 per innum lor 
any one Adverii$«r so allecied and up lo CfiOOD p«r annum m re'^pect ol 
ail infoivont Ad vfl Misery Claim! rr^ay G« paid la* higr^er amounii, or 
when ihe above procedure has noi been compited witn, ai iht 
diiceiiph oi this pubticaiion Out we 00 not guaraniH ipdo «o m i^iew pt 
ihe need to sei lome Jimti to ThitcommiTmei^t and lo learn quichly oi 
readers dill acuities} 

Thii-guaraniee covert pi^iy advance payment untm direct feiponu to 
art adverhtemeni trtinisrrie^Brine {nor. 'oreMampte. ptyrnenimidein 
resporrir IP caiaipguef etc . 'eceived at a result of aniwenng tuch 
advf^'tiiefTienis] Ctaiiitied adverTiiemenit are e^Cuded 



'J 
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Atan Davis presents an 
all purpose scrolMng 
utility. 



MULTI 



••» 




^roodiy speoktng. I suppose 
ihere ore feoltv only two wovs of 
presenling text on screen in an 
advenlure game, Probably the 
simplest (s to use slroightforword 
PRINT sfotements in which strings 
o1 teirt ore printed from some 
specified screen line 
downwords. This \% a method 
more corrimonly encountered tn 
older games, perhaps There's 
nothing octuQJJy wrong with it as 



a system, except for the 
(relatively rr>lnor) disadvantage 
that the refevant pofi of the 
screen needs lo be cleared 
completely betore eoch fresh 
printing — obliterating whatever 
went before, ot course 

The olternaflve method — and 
the one almost universally used 
these days In commercial 
games — Is the continuous 
scrolling one. With this system, 



text is printed one line at a time 
to o particular screen position, 
ond the screen Is scrolled 
upwards by one line between 
each printing, In a text-only 
adventure this isn't difllcutt to 
achieve because the well-known 
USR call to the Spectrum ROM' 
(3552) can be used lo scroll the 
entire screen in between the 
printing of eoch line of teicl. 
However, suppose you're writing 



■HiSOf 














bl«r rouNn*. i 


: Listing! : 




T 0I»53N2 hSSttlhua* 














ZK SflCTRUH 


•4»«« 


67* 


ADt HL.BC 






«4««l 


ee« 


it De.HL 


C^'iftr 1. 


(hi ICI MJSOPT IIN.4 


640*2 


ea* 


ADD HL.bCt Hov* HL And DE down ona ^iMl 


Hi n 


;h(i r*»FV*4 


64893 


7i* 


P«P BC 






«49*4 


7|» 


DJIfZ TtAMS 


raSI 1 


vftOflt H 




?a* 


i 0«* Jin* <}t ch4r*ctara, ha.B bow b«an iransrarrad 






«4»*6 


73» 


JP LOOPS *«eli for II«KI lie* Df characiara 




t« iC^ 




T4« 


^SrrDllinf riBialiad. Mou srk»a Uit cli*ra«tRr liba 




29 tb* 


«4»«« 


7^ 


BLANK LD A, a 




M i>outtit« tot ftimttitt «(kd scroll tut t*Kt ib tny 


•«*n 


76fl 


LOOPS PUSH BC 




4t ;utn4ov> tftiwh^r* oik Kh* tcraea 


«4ISI3 


77e 


PU5M EfB 


6«MI« 


»• QfO iHe*« 


«4EH3 


76* 


LD A^ICHBSV 




66 1 Itiilial Liatlen iDslint 


G49IC. 


Tflfl 


LD B.A 


eiH* 


t* IKtT LP Alitor It l^p ^i UiAdAU 


8491? 


a«« 


XOI A 


e4a«» 


«« te t.4 


B49I6 


*l« 


LOOrS LD (DEI. A 


G>4ieM 


M Lit A.llOTli htlDi of Hindoii 


a4»i» 


02* 


INC Dt 


fi4fi«T 


lf« StIK > 


Mt» 


«39 


DJKZ LOOPS 


SUM 


II* IKC A 


04022 


*4« 


POP DE 


949*9 


)2* LD ILIHESi^fcS Mo. Af Uiti to b« lcr«l]*d 


B4a2^ 


e«* 


LD AC, 266 


(34612 


13* L& |I.ILZFT>S Left li«nd tolualt «f utlldow 


64*2t 


u^e 


EX DE.KL 


i>4B 1^ 


14* LD B^A 


64B27 


67* 


AM HL.BC 


64UIS 


IM LD A.ltlCHTM llftki kiftd caluM d| HIDiiow 


6492B 


as* 


iX Of.HL 


»54fll9 


16* SUft B 


S4S29 


S9« 


POP BC 


<i4e2« 


n't mc A 


•403* 


9** 


sjHz loarz 


Ma2] 


10* tP iCHtSI.At Ne. Df cVvrai^ierfl Ftr il*« 


64932 


914 


iET 


«4e£4 


ia» IIT 




92* 


iBvwtiaa td •tn attrikutaa la tb« itiBdair 




2«« '.nmiii leroilihc l-bstia* 




93* 


ATTK 




2tt SCROLL 


64t33 


34* 


CALL IHIT 


G46ZS 


iZ9 CALL I HIT 


64996 


!ft« 


LD A^IPAPEV) 


e4e£« 


23* LV RL.TAlLEi 3^4rt «f AdJr^sfl <*t>U 


6493* 


9E« 


ELCA 


04031 


Ht LP BC.iTOrM it^ve til" 'iHHiH^r' m tli» 


64*4* 


l»7» 


BUC* 


fe*035 


i'ie LD !,*[ •ppro'prtAi* pQaition in me nbla 


6494) 


96e 


■LCA 


(j4t)i7 


28* AfiD HL.iCi «n<l miam it ib 1 POINT 1 


6434^ 


990 


LD B^A 


64e» 


27* kaS HL.BC 


64»4$ 


1««« 


LD A.tlKKl 


64BW 


26* LD irOIKTI.HLl PoiBtwr ^aitiab «tttr*d 


G4S46 


1*1* 


ADD A.B 




9* LOOP LD HL,4F0INT1 


64WT 


1*» 


LD tCOLdUKl.A 




'#* LD E.fHLI 


Ma«« 


1«3« 


LP HL.22S28; St*ri of aitribuivi Ai-*a 


■ ^■'■fllr 


ji* mc HL 


64943 


1*4* 


LD DE.33 


>1>HT 


32* LD D, tHL) 


649Se 


)•« 


LD A. (TOPI 




J39 ilkddtvta »f start or *cre«a li«« aav m Pt 


e4au 


i«e« 


LD D.A 


- .tM^S 


34* PUSH HL 


MM* 


1*7* 


LOnP4 KOt A 


■ 4'!*9 


3S* LD HL,iLErri 


«4Ml 


ica* 


ep a 


' l-^ij 


3S* LD ».* 


6498>2 


1*9* 


jr z.CQitr 


■ ■il-'i* 


3T* ADD HL.Dt 


a4M& 


lift* 


DEC B 


ti4t5S 


38* EK DI.HL 


e4M< 


III* 


ADD HL.DE 




JU* -.Addraad Af latt Habd Sido frf UHtdDif 6&W il Dt 


M0BT 


112* 


JP L(»r4 


tillBM. 


4*« ror HL 




1)3* 


iHL point! to Attribitt«s of top 1in« of Mindow 


64857 


4t* LD A.tLJJitSii 0«cr«*H tM lia« count 


B497S 


114* 


COMT LD &B.{LErTi 


<-4flf:» 


42* »tC « 


04B74 


IIH 


LP D.* 


■ --.|'(jI 


4M Cr Ai lUvB H* icTollad aill tlav 1 itiv* jrvf 


S497fi 


IIA* 


ADD HL^DE 


<Li4clfi3 


44* JP Z. BLAHS 1 41 tt ttts ItKtf if u« hav* 


64977 


1I7« 


LD irOlKTKHL 


ti;-tfl5£ 


4f>* LD ILIMISt.AJ dtorv tN4 1 109 CO0«f 




IIB* 


tHL pnintj to altrlbutva ^r Id|> Uft ttt UiadDil 


&4ee9 


46* trie HL; K0v« in* poinxar lo iha bpxc itaa 


649** 


119* 


LD A. aiNESl 


&4B70 


*-t» Lti iPOtHTl.HLi IB Ika labia. Bav« ^lltto* 


649*3 


12** 


LD B.A 


64673 


464 LD CIHLI 


64384 


1214 


LOOPS PUSH BC 


fUSTi 


4S* tHC KL 


64M% 


1229 


LD A.CCHB91 


fuey^ 


S«« U> fttiHLii SiAl-l of MKI ItDB 4ouh lA BC 


64S98 


12^ 


LD B,A 


e4B76 


61* L» ML.iLtrTk 


A4BS9 


1^4* 


Ll> A,ICOLOtftl 


Choirs 


S2« L» H.* 


•4*82 


1£M 


LOOffl L& iHLl.Ai ColObF th* ChAfACtBr iqujra 


&4nei 


&34 ADS' KL . BC 


649S9 


136* 


tWC HL 




^* iHl ODH p«lnta to lh« icrvaiv addrail 6 ^INtlJ ^Idh 


fl49*4 


127* 


DJHZ LOOrei Back lo tfllayr xhm aa*i tSttAF* 




6» itha una bald tn DE 




126* 


iTDp 1 LBV IHm COiOufad tft 


64«a2 


Se* LD ^«0: a ptKBl ltn.«:i ia ta trahifarrad 


64BH 


129* 


LD KL. (POINT) 




&7* iNdu tova a ptKBl itiiBi ttf th* flcrvvq by i fimia 


S4sea 


13** 


LD QE,32 


64664 


£M TtAMS ?USM BC 


eM«2 


13 1« 


ADC KL.fil 


ti-itfeb 


594 LD bC.lCilOt 


99*M 


132* 


LD f POINT 1^. ML 


b4eiiu 


ti*« LD i.e 


€1>**fl 


133* 


POP BC 


C4991 


614 mSH HL 


6b«*7 


134* 


DJKZ LOOP^t Back to rolour tba Bant Itna 


^4892 


62* rUSH DBi 54iP« all r«Ctt«*rt 


65*** 


I3H 


tET 


64693 


S3e LDtK ; Tr«bJfBr tbe Ho* of pix«ls 




13S* 


iRDitiBB ta claar tbt uiAdoN aiibt rapaatDd 4«rolls 


^4eS5 


64* for HL 




1374 


CLEAt 


64696 


B» tor DE 


as*i* 


130* 


CALL miT 


r,*9^-' 


0^* Lt tC.256 


M*)3i 


13Si 


L9 A. CLIHES* 
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a graphic odventure In which 
the pi dure forms part of the 
perrnonenl display — with the 
text scrolling continuously in a 
window undernieath it. 
Uinlortunatelv, the ROM can't 
help you much here. 

On the other hond, perhops 
you're looking lor o different 
style of presentation altogether? 
One (rather controversiai) game 
in the role-playing mould is "Out 



o1 the Shadows", in which a 
sfT>all map forms a permanent 
pQrf of the display, with text 
continually scrolling in a norrow 
column up Ihe ri,ght hond side 
of the screen, Vou really can't 
ottempt this sort of thing in 
BASIC can you? There's a lot to 
be said for trying out unusuol 
methods of on-screen 
pfesentalion, In tact. There's a 
tendency tor some adventure 



outhors to settle on one 
porticuior style or^d then stick 
with it, but if this is overdone it 
Isn't long belore a certain 
monotony sets in, The player 
begins to feel thai the the 
adventure is just another 
"production-line" elfort — and 
you don't hove to fook tor to lind 
OKomples, The old 'Mysterious 
Adventures" series hod a strong 
tendency in thts direction, ond 
some of the more recent 
releases by US Sold show all ti^e 
signs of heading the same way. 
So if isn't only the Qui I fed and 
GAC'd gomes which (all into 
stereotyping trop, 

or course we all know thot 
mere appeoronce Isn't the be- 
all-ond-endaii of odventure 
writing, but there's no doubt that 
It can help to offset that 'seen it 
all before" impression. Wouldn't it 



t9*)e 


I4«* 




LP 


i«A 


&*n 


14S» 


uBor-J 


PUSH 


ic 


8^ie 


I4Z« 




CAtl, 


3C»>LL 


nmzi 


1430 




POP 


«C 


es*22 


1440 




DON? 


LOHJPV 


•M24 


14^ 




BfT 






i4e* 


iTh* r 


1141 S Of th*3D aJdraaBBS ^rn pctad rraa lASIC 


mtm 


1474 


TOf 


mi't 


*; TO^ CtaatBCtBr 1 1 n« oT wihdoti 


asKE 


nea. 


HOT 


PEfB 


Zli Bottaa charBet*r line of uisdav 


nt2T 


1494 


LirT 


OIF* 


*; Ltt\ hand c^luati or uindov 


eS426 


i»e 


JtLGHT 


swd 


3); iitk^ 9ia«d COlttkli of tiibdvi4 


SMZa 


1510 


rHK 


DtFA 


i\ UiDdau iiiK colour i*'7i 


«9«3* 


1S2« 


rkttn 


DEFB 


7i Vindaid PaPIB ealeur l*-7l 


W»9l 


l^» 


fOIHT 


PEFH 


* 


es«33 


t%4* 


CHta 


DBFS 


« 


OMa-i 


m* 


LIHK3 


PIFt. 


* 


s«*^ 


lae* 


CDLOUI 


fiEFB 


« 




iwt* 


ithv t»b)« CDDt«iaB thfl acraan «ddr«jiaB lor 




tM* 


fih« t«f |«ft b*nd byia cr «*cb lih« of characittta 


A&499 


Iftt* 


T*ai,E 


PKFtf 


t&3l94 


•swat 


l«M 




DEFU 


ie4iei 


a&*4> 


161* 




Peru 


[6.448 


«M42 


IB2B 




bIFU 


1^49* 


es*A* 


ie» 




DEPII 


16112 


e&MC 


164* 




DEFU 


iaS44 


s»4e 


itHA 




tMFH 


la^Te 


M*«* 


I6e* 




berv 


lOQVfl 


m*f>2 


l&T* 




&ttM 


19432 


m^* 


|6(M 




OJ:?lf 


t&4e4 


AAK6 


lau* 




;»Kpii 


104^0 


654^6 


ITM 




»EFU 


ie^2d 


S&M4 


171* 




:>FFU 


ia^« 


9M6Z 


1T2« 




D£FU 


16592 


eSWi4 


1730 




&EFU 


iefi24 


BEp#40 


174* 




DEFU 


1BS56 


M*Ga 


It^ 




D'EPM 


2«4fl» 


AMVii 


i7fia 




MtU 


2*512 


85472 


177* 




PCPU 


2««>44 


B»74 


178* 




I^EVV 


2*578 


•M7« 


rts* 




[>£PII 


2^m 


OMTa 


1»«« 




fEFM 


29'ft49 


•Meft 


LB I* 




turn 


2*e7Z 


as«a2 


192* 




MfU 


2*?*4 




183* 


[IQUIID* 10 


uqird~ur«p !• HI thin 4afiD#d uin4oa 




IM* 


HEAP 






SWe4 


1»S« 




CALL 


INIT 




IM* 


lB«ttli 


by look! lit tot »* la wantlilai «r«a 


Efitd'l 


ia7« 






HL.IUA>3U StATt or ftASte variAblas 


e»«4 


leo* 


MIXT 




A.iHLi 


B^ai 


1B94 






B«[ X* idBnii(ia4 hy coda «* 


mtsi 


IH« 






Z.PaLTHBi Eurakai- 


»*Be 


iai« 




CALL 


SKIP! find next BASIC variable lEOfll 


B<i«9ii 


ifta* 






&E,MI. 


6ai«« 


ia3« 






HEETj He l^tfk y«t, fry BBCt vdnabiD 




)1H* 


txi hki atiri 


b*aB Ibcalad ib the varla.blaa ara* 


e9i«3 


IM* 


roUHO 


IHC 


HL 


wr*4 


ISM 




L0 


A.IKLI 


GSt*& 


l»7* 




LU 


anO^^At at»r* UM ■* lup l« ZM ealyl 


C41«« 


IW« 




)MC 


HL 


«>«« 


laa* 




INC 


KL 


nil* 


2M4 




Lb 


fSTAkli.KLs Addraita of atart Of toKl 


esiia 


2*10 


SCAN 


CALL 


CHECK! Hov lent *■* <•!>■ itrtkf'' 


ei&iis 


2*2* 




C? 


1 


m\0 


M>» 




Jf^ 


2,PtlHti PriBi i( if sliort anftittb fo fit 


fiSUt 


2*4t 




CALL 


CHOPl >• too lent, fruna m 


e&]24 


2*M 




CALL 


Pt[ltT[ PriDi tba fruHAd pOrliOA 


s&iaT 


2*0* 




Lb 


HL,(STAiT) 


fiS13* 


2*7* 




LIU 


PE.iSTEJTt; No> 4f ch*rs last pnntad 


6^134 


:t«a* 




LB 


P.* 


fiTiiae 


2«M 




Aim 


HL.P£ 


MI3T 


21M 




LB 


ISTAttl.KLl Start or reaatftlAt ^^Kt 


MS14* 


Sti* 




U& 


A,lSt»l 


C5N3 


?.i7.ii 




LD 


e.A 



fi%]44 

6^147 
«^149 

«^l&4 
£'S1&5 
•■a 167 

e«i€* 
esiei 

601164 

fi5171 

e<^i74 

6&I77 
0SI«* 

«sie4 

fi«l&7 

6^133 
SEhiaS 
£5 197 

Bsise 
esx»i 

esa*4 

fi^2*S 
£6£*T 

a&2ie 

€52*9 
C52I1 
<j^214 
[1^2 I b 
«»» 

0UI9 
0832* 

!1 



Ab2Z4 
£5231 

fl524l 
frS243 
«&244 
65247 
8^48 

fil.2G2 

Ga2se 

S^2fi4 

fiazsz 

ASM 
23627 
•027* 

65271 

Z3B»4 



213* 
ZI4f 
21» 
2ie« 
Zt7« 
216* 
tiO* 
22** 
£21* 
222* 
223* 
224* 
225a 
226* 
2Z7» 
2Z8* 



LP 
SUB 
Lt> 
EEFEJlT LB 
Ltt 



231* 
232* 
233* 
7344 

:^36* 

237* 
2364 
23S« 
24«* 
241* 
242* 
Z44* 
244* 
24*4 
246* 
2474 
249* 
Z49« 
2^4* 

»2a 

2i3* 
2S4* 

2SM 
2%fi« 
Z%7* 
2S6* 
259* 
26** 
Ml* 
3«2* 
263* 
2B4* 

2«a« 



IHC 

L» 

LD 

BBC 

LP 

JP 

LChaCk 

CHECK 

LP 

LB 

CP 

Jf 

XOt 

EBT 

Li 

LP 
UJt 
lET 

Iha 
LD 
l» 
LD 
LS 
ADD 
iHL petDT* 
CHLOOr LD 
CP 
JF 
Lt 
LP 
tBT 
DEC 
DEC 
Jt 



3H0tT 



i Pruna 
CHOr 



A . t LKJI I 

b 

( LEU I. At Laat^k of t«Kt jrvSAlAIHf 

JilL.tSTAtTI 

AttHLM Cback saict c9iar*«^«*r 

32i ta It a *pAe«7 

ll2,6CANi If ftott practv* r*««iitiM t«>^ 

Ml 

<OTftlTl,HL 

A,il.Elt) 

A 

iUIMt,A; ti^t la^dint ajuiCa la raBfrvod 

BIPEaTi Lot's aaa it tkaira ara aiy aora 
i^ogtb of r««ainiat ***i 
LP A. I cuts I 

A. 1 

I. A 

A. tLEH) 

Bs Odbs raaAiaist taxt fn utmiauT 
CShott; **»• 

A! NO' 

) l«ti*rn uitk caro- n a 

A, (LEV) I l«*«inl«t tavt aot tea )ftat 

ISTEFl.A 

A. 1 

} latarn yitk 1 la A 
raaalDibt *axt to fit tli« Hiadoa 

HL.OTAltli dtart of laiti 

A.CCHKS); Uidtji af ymdnit 

E.A 

P.* 

HL.PE 
\Q ika Ckaraciar at atari of (■•!(* l^aa 

A. IHLI 1 nek ap tba char*<;tar 
32: Is It a spAca? 

HZ.PECti ir It isn't > a aerd la far4k«a 
A,E; If It !•• w« «aB rrlbl this l«bt^<^ 
ISTErKAi So stora laatth to ba firietad 



BECl 



287* 

2eM 

263* 
27*4 
271* 
272* 
273* 
274* 
27S« 
276* 
277* 
276* 
276* 
2B4* 

2eie 



DEi Uck olf hy oaa diacactar 

HL 

CHLOOPi and try «tain 
iloutiaa to P'nat 4 liaa ot %.**t 
rtlNT CALL SCeOLLi ScrBll praviauo taKt 
LP A.LHA3« PI 

T>USH AFl fav* «ld wain* «r NA9K P 
LP A , 63 

LP IKASM ri.Al Ef4ctl*ttly PAPEl a, INK U 
LP A, 2 

-CALL llfi*)! Ua* the scree* 
LP A.S2 

EST ISi Effectively 'PtJlIT ATi' 
Lt> A . t BEIt I 
tST 16 
LP A. (LEFT) 

tST t6i Bnttoa left earner sf vllidov 
LP CE^tSTABT'I AddraSS Of Stsrt Of taXI 
LB BC.4STEPK LaAstb Of t*Xt 
LS 1,4 

CALL ■2*3Ct Frint tha i#Ht llOHl 

POP AF 

LD IKASIC r»,Ai laatara «U «*Ue ar KABiC.f 

EEt 
SKIP taU aiiteg ion ramtiae - fiaJ Aakt Vaf labia 
VAtS EQU 236271 Stsraj »i«ri al variables 
UN HEFB * 

ST IP PEP* » 
STAtr PEFU 4 
HASK^P laV 2M941 Sy^taa V4fiab|* tar traAiparaaey 



Pa«S 2 errari: 



o 

z 

s 
s 

o 
o 

s 



o 

Ul 

a 
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Maehln« cod* daCo dumpL 



be userul to hove on ottfiie'Shelf 
utility wtilch cojid cater for all 
Hkelv styles of preseritalion? Foe O 
long time I've tended lo lake a 
short term view, writing printing 
ond sCFOlling routines 
ipecificolly for the job currentlv 
In hond — consoling myself thof 
"one of these doys'Td get 
around lo writing a suifobfe "oil- 
purpose" utility t not could be 
used for all conceivable 
siluolions. WelL "one of itiese 
doys" hos arrived at last; 'IMtultl- 
Scroli" is about to be launched 
upon on astonished world 

What we wart, essentially, is to 
be able to define o "window" of 
any size^ onywhere on the 
screen, so thol text can be 
printed to the bottom of the 
Window and scrolled 
continuously up words until it 
dtsap pears at the top of the 
window tl we could detine tNK 
ond PAPER colours for the 
window, independently of the 
screen coiours^ etsewhere on the 
screen, then that would be 
useful, and It might also be 
handy to hove o simple mefhod 
(or cleoring the window 
completely. Finally, we want to 
be obie to do the actual teict 
pnniing Irom BASIC without 
worrying aboul whether the 
individual text lines tit the 
window, and so we need o 
suitoble wofd-wropplng routine 
as well. 



Available Services 

All these foclllliesare 
avoiJable with Multi-Scroll, and 
at your service Listing 1 is the 
ossembly program — ond os 
always, I strongly recommend 
thol you u$e this in conjunction 
with on assembler — but Lfittng 
2 provides o decimol dump of 
the machine code (for I hose 
who've not yet seen the light). As 
you'll see. the code is stored 
from oddress 64800 onwards, 
and is A7A bytes long, Youd 
need o BASIC loader progrom if 
you're using the decimal dumpi, 



^ 




^^ 






: Listing 2 J 


84099 • 5S 1 254 7 1 175 
94990 175 184 292 202 253 5 
649BS 5 25 195 192 2S3 237 


64800 l.ri 1 ;-;5_i.) 7t 59 2 
64605 -4 i:ti4 144 69 50 10 
64810 10 254 58 3 254 71 
^46 15 7 1 58 4 254 144 90 
648;?0 60 5© 9 254 201 205 
E>4e25 205 32 253 33 12 254 
64830 254 23r7 75 1 254 B 
64635 6 9 9 34 7 
64940 7 254 42 7 254 94 
64945 94 35 96 228 42 3 
64950 3 254 39 25 235 
94955 235 225 59 10 254 81 
64990 61 254 202 141 253 
64865 253 50 10 254 35 34 
64670 34 7 254 79 35 7(S 
f 4S75 70 42 3 254 38 
1 U19« 9 9 9 9 197 237 
.-iUaS 237 75 9 254 S 
ti-^eU^ 229 213 237 176 225 
64885 225 208 10 19 
64900 9 235 9 183 16 234 
64905 234 195 74 253 B B 
64910 9 197 2 13 58 8 254 
64915 254 71 175 IB 19 IB 
64920 16 252 208 1 1 
64925 I 235 9 235 183 IB 
64930 16 235 201 205 32 253 
64835 253 59 6 254 7 7 
64940 7 7 71 59 5 254 
G4945 254 129 50 1 1 254 33 
6495^ 33 88 17 32 




94870 237 91 3 254 22 
94975 25 34 7 254 59 
64980 58 10 254 71 197 59 
94995 59 8 254 7 1 &B 11 
64090 n 254 119 35 19 252 
94995 252 42 7 254 17 32 
65090 32 25 34 7 254 
65005 254 193 16 23 t 201 20S 
65010 205 32 253 59 10 254 
65015 254 71 197 205 57 253 
65020 253 193 16 248 201 
B5«25 21 31 7 
65030 7 
65035 64 32 64 64 
6504O 64 94 96 94 128 94 
65045 64 160 64 192 64 224 
£i5050 224 64 72 32 72 
65055 72 64 72 99 72 129 
65060 128 72 160 72 192 72 
65065 72 224 72 90 32 
65070 32 60 64 B0 9€ 90 
65075 80 12a 60 160 90 182 
65080 192 90 224 90 205 3£ 
65085 32 253 42 75 82 129 
65090 126 254 90 202 79 254 
65095 254 205 164 25 235 195 
65100 185 66 254 35 126 59 
65105 50 246 254 35 35 34 ' 
65110 34 249 254 205 150 254 
65115 254 254 1 202 200 254 
65120 254 205 174 254 205 200 
65125 200 254 42 248 254 237 


but if you rifle through some 
back fssues of ZXC you'H iind 
something suitoble thai you can 
modify, (Don't torget lo CLEAR 
64799 before you start,) 

I've onnoiofed the assembler 
lisling in pfenty of detail, so I'll 
confine my remarks here to 
general outline of Mutti'Scroll. 
and how to use It. The mochine 
code consists o1 essentioHy four 
seporoie roulmes. each of which 
can be used from within a BASIC 
program as required: 
1) SCROLL (USD 64d251. Thi$ 
scrolls the chosen window 
upwards by one line there ore 
several ways of tackling this, and 
the method Tve ad opted here 
uses a table of screen tine 
addresses to minimis© the 
complexities brought about by 
the Spectrum's eccentric display 
tile. [You con find a more 
detoiled discussion of ihis 
approoch in Ptete Cooke's article 
in the Morch issue) 




65130 237 81 24? 254 22 
65135 25 34 24 B 254 58 
65140 56 247 254 71 58 246 
65145 249 254 144 50 24B 254 
65150 254 42 249 254 126 254 
65155 254 32 194 99 254 35 
65160 35 34 248 254 58 246 
65165 246 254 61 50 246 254 
65170 254 185 )27 254 59 9 
65175 9 254 199 1 71 59 
65193 5B 246 254 194 216 165 
65 165 165 254 175 201 59 249 
65190 246 254 50 247 254 B2 
65195 92 1 201 42 Z46 254 
65200 254 59 8 254 95 22 
65205 22 25 126 254 32 
^5210 32 184 195 254 123 50 
i^;.2l5 50 247 254 201 27 43 
B^220 43 195 164 254 205 57 
65225 57 253 59 142 82 245 
65230 245 62 63 50 1^2 92 
65235 92 62 2 205 1 22 
65240 22 62 22 215 59 2 
65245 2 254 215 58 3 254 
65250 234 215 237 81 Z48 254 
65255 254 237 75 247 2S4 6 
65260 6 205 60 32 241 
65265 241 50 142 92 201 
65270 9 9 

caecKsuK 67339 



D«m0 program. 



Listings 



1 IIH tt*SfMOHSTIA.Tl(»l f lOCX AtMwt 
1« CLEAt e^fflS^r LQJID «■■-! I[ 'icrollCODE 'CODE G4«** 
2* Hi1E>EV •: f^tM •■• (NX 7i Cl^ 

33 lER tiiAkritB* m.Hr»MMmw ta aaitublr Aakid variAblvjici 
^ LET tO^EeMlS: LET lrtt^65«2S' LET l^r^««»2T 
4i LET fitkt*«S«2ai LIT it\t.<iSnt^»i LET pa]i«r'6M3* 
5« trr *ef=B4i2*i LPT >t 11^^4933: tfT iflr=6!n*ia: LIT pi'l = fiS«H 
^» tEH ••*Pir<1 MtB^DW*** 

89 tEH iiiririt a>*a4i«ii* 

ts ilT £»i 'Mar* la • utd* utn^leii tt »k* bAttAn tht lb* act***. 
Pr«f»s 4 kt!f lit germ I H »f 01* lifct^'J tUHWi^tZt USt jri 
at GO SUl a«*»i IMHIIIXE UStt mcri «EN *i9lfiBlr KrrQltit 

H CO evi VH*i LttT ■•''««■;( M'll crv*i« t«m« tort i»t hib4ii 
UM^ Firfi. Wf'll haw* DBS om iha rllkt.'i IJiKHHlZE V3M ft\ 
99 ttH (rtSveoiid ut»4ou>i« 

]t« M SVt »«•> CO 3Ui «• 

Itft FEK I ■■third ••■■^■•■■* 

Hr LIT zV^-Hart «« hawa a tall, blTfOV UiadoK. YtH enviA Hfv i 
Hit Mi tcfall itm up tba side -of tk^it scraas with aoaa fori vf ( 
npkicji OB tlia loft, Tkia ii Iha Iila4 at iiifttt m*i by i^mirs ft 
litb ,k» "Qui ot iha Shft^owi".': tkHtOtlilt USt pn 

t» 60 3Vt 9*«f 

IZ9 ten ■■itbird M|*40iia^> 

l» CO SUI T4« 



14« i,tT t*='ttiiHiy u«'l1 eltiir **et af tha WmJuiii ona hy Ana. 

lt*«4F''*i EAJilPOHIZE USl prt 

1S« CO SUb AM* 

149 EEH iiiClear rtrxi Htn-douv^i 

IM 00 SUb 4«*i lAHMHjZt U^a flf I QO $ilK MiM 

169 lER tt'»Claar aacoad ujadatf*** 

IT* «H1 $[Jft ^mmi «M»)IIEE USt «lri CO ffUl 9*** 

r'3 KEK titClaar thifd uindcuMi 

LB* 00- SUb THi rUHPOHIZI UBt e ) r I 0^ sub daeA 

aM cq f o (^f 

430 REH ittLoBf vindoH at uracn VoltaKii* 

m POKE T»p, lAi POKX bai,3li P<Oi(R tari,«i POVt fithc^li POKF 
tak.l; MKE |>ag»T,fi: MHDOniZE USR atlr 

&1« ■ETtlItt 

909 RtH >i(T4n uieHav *t tltkx b*ad «idv*** 

t9* fOKi t9f,H POKE bsl.l^i POKE la/t.tBi POIE i-iiHt.Jli ^fmi 
**k,m* fOKE rAf*T.2t fANbOHtZE (I3t a«<r 

«i« ttntw 

S94 BUE •*<Littla Hindsa on La ft hand sidcfti 

TH PWK »p.5^ rovt V9t,l3' f^xt ivrt.ii roKE mbt.et roKl: in 

714 BETUIN 
fia«* blH 9ti«A^% far kappraaa*** 

MM FsmT tl; tHveni! il«t iHSfptcn * kct to cammit*] thiat 

*! rtlKT blUT l,Cr..i tETUIN 




^ ATTR [USB 64933). This woshes 
the window wilh me chosen INK 
and PAPER colours. Note fhol t) 
doesn't clear the window — U 
onfv chonges the colours for 
whatever Is olreody there, and 
for ony subsequent printing. 

3) CLEAR (USR ASOIO). Thts 
pef^oFms as many scfolts as 
there are lines ol characters in 
the window; in other words, 
everything previousiy printed in 
the Window wil3 be scrolled 
upwards and off the top, leaving 
the window clear, 

4) WRAP (USR 6S084). Regular 
readers will have encountered 
similar routines ro this in one or 
two of my previous orticles bul 
we require greater flexibility 
here, and this one represents (I 
hope!) my lost word on Ihe topic 
Its purpose is to print text held in 
the BASIC voriQble zS in the 
window, scrolling the lines and 
wordwropping as neces^ory — 
so you dont need to worry 
otDOut podding your teKt wilh 
spaces to moke it fit the window; 
this routine will sort oil that out 
for you. The onty timitation is thot 
LEN zS should not exceed 255 
(which means that for really long 
chunks of text, you'll need to 
break it into separate sections — 
and you'd probably do this 
anyway to ovoid lextuol 
claustrophobia on screen.) 

This> then, is what Multi-Scrotl 
does " bu» how do we control it 



from BAStC? Very simple. There 
ore six addresses whose contents 
determine the behaviour of the 
routines, ond these should be 
POKED with suitobJe values 
before the routines are used. 
Four control the size and position 
ot the window, and two control 
the colours as follows: 

1) The limits ot the window are 
defined using the four addresses 
from 65C25 to 6502B inclusive 
(labels TOR BOT. LEFT and RIGHT 
respectively — see Listing 1). 
Think in terms of the Spectrum's 
normal system of identifying 
character squares, and set the 
limits accordingly. For example, 
if you POKE 65025.19: POKE 
65026.21 then your window will 
be three lines high (with line 21 
the bottom line to which printing 
is <ione). POKE 65027.0: POKE 
65028.31 wilt set the left and right 
limits so thot your window will 
occupy the whole width of the 
screen (from charocter square 
to character square 31K 
Incldenialfy. no check is mode 
for invalid screen positions within 
the routines, so don't go poising 
any old numbers in herel 

2) The colours [from to 7 
inclusive, as usual) are defined 
using addresses 65029 ond 
6503D (INK and PAPER 
respectively). Agoin. no check is 
made for invalid colours. 



Other uses 

Although the most obvious 
use for f^ulti'Scroll is in a 
graphic adventure gome, with 
text scrolling continuously befow 
an illustration ot some kind, 
there's nothing to stop you from 
using it in other contexts, 
perhops with several windows on 
screen ol once, by sehing up a 
small number of BASIC 
subroutines to define them. To 
show how this can be done, ond 
to iiiuslrote alt the things we've 
been talking obout. I've given in 
Listing 3 o short demonstration 
program which will pul Multi- 
Scroll through its paces for you. 
Notice that the various USR call 
ond POKE addresses ore 
ollocoted to suitably named 
variables in tines 30 to 50; this 
makes for improved readabitlfy. 
and soves you looking up the 
numbers each tima Save the 
demonstration program to 
outofun from line 1 — if you're 
working from tope rather than 
microdrive, you'll need to 
chonge the LOAD instruction in 
line 10, and save the machine 
code block immediotely after 
the BASIC II you follow whol's 
happening on screen, 
comparing it carefully with the 
listing, you should rapidly gel 
Ihe hang of things, J4gve tun- , . . 




Advertiseinenis are expectetJ to conform lo rules and standards laid 
l\ down by the Advertising Standards Auihoriiy. Most do. The lew that 
doni wecl like you to write in about. 

And ir you'd like a copy of these rules for press. ix)sier and cinema 
advertisements, please send for our booklet. Its free. 

The Advertising Standards Authority. 



ASA Lid, . Dept. Y, Brobk HOiiSe,Tor r j: .;[. .: 
TMs space is donaied m the inicresis d hi(j|t s(ai\clards of advcn i^ng 



We're here to put it right. 
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KRAKOUT 



Ikrai 

■ OfMTtlln 



1 



This IS ondher Sreokouf varJanr 
followjng soon afl«r Ocearf^ 
Arkgnoid Irled \o brealh^ nofw 
IITq knio Ihe old formula- 
Afianoid Aicce«d<Kl but unto*- 
lunaioty fhe lorne connol be 
ioid ol Kfottoui whose new 
additions hovtj I en it devoid of 
Ihe appeal o\ the original 
gamd, 

Like Arfcanoid Ihefe's a poor 
attempt at a plot. In this case 
vou are Irylino lo "oul 
iTKinQuevre thQ ovversome ogre" 
Ol course lo accomplish Ihts 
vou mu5l blast vour way 
Ihrough wall upon wall of 
brlckj. 

The addlllons lo Ihe Qomtt 
inciude expanded bat sizei 
giue bal [where the boll slicfu 
lo voui bof) missiles, bombs, 
ejttro lives etc These ore ociif- 
voied II you succeed in hilling 
!ti« right block but os you hove 



Utile conirol over which block 
you till once the t>oll Is on its 
woVt 11$ all folriy arbllrorv tn 
Afkonold fh@ octivpiing 
method wot catching falling 
capsules which added lo m« 
compiejciiY ol Ihe gome 

Another ctionge is ihot 
Krakoul Is ployed norlzonially 
across Ihe screen father than 
the lamlliar yerl'Ica} ptoy ol 
Breokour. I cant really we ony 
advantage in this chonge^ In 
foot it seems to detroct Irorr^ the 
gameplay. 

On the plus Aide Ihe 
graphl:cs are very brighl, you 
can vary the speed of the 
game and there ore 1D0 
screens wofth ol assorted bricks 

10 batter, bul In the firKil analysis 

11 tacks an enduring addiclive 
quality- 



Described as an "o\\ action 
arcade game featuring imo^ 
gmolive state-of-thearl 3D 
graphics and exciting synthe- 
sised sound" fhis »s aduotiy 
ihree reworttod examples ol 
some old gomej. 

The lirsi phose of Sigmo 7 i* 
to fty through space to the 
loctofy while flghtirtg off the 
space minet Ihot sworm 
oround you in a series o< attack 
woves. These mines look 
remarkobly similar to ail en 
spacecraO ond even lire 
missiles ol you. Atler surviving a 
below standard shool em up 
you orriv* Oil a todory itKil Inlro- 
duces the latest veiraion of 
(Vicmon! 

In Ihe loctory you rnusf clear 
ttie pathways by collecSIng dot^ 
while being chased by robo- 
mines thai home irt on you from 
atl parts ol the scrolling maze. 
These can be shot with your 
loser bul your moin obiedlve is 
lo find Ihe ponorn ol dots Ihai 
conl be moved os this lorms o 



combinalton iof sJoge thtesL 

The third □ndtinaTstooeiio 
tuturisllc puzzle in whicn you 
must enter the potter n orvto O 
control box while avoiding a 
kilier sphere thai tiles to touch 
your cursor ond kill one of your 
lives 

"ion begi n Ihe game with Ihe 
stondard Three lives bul gain 
□noihef three lives when you 
complete a siaga You could 
hove nine lives by the Hme 
you've linished thetirsf level and 
you'll need them lo survive lofer 
levels when you hove io face 
more spoce mlnes^ clear a 
harder ond biyger foctory 
rrvoze ond enter a more comptl- 
cated coda 

The grophics are good ond 
do add a now (ease of lite lo 
these tried and lested g<ime 
(or mats but loi £7,^ you expect 
somelhlng different. 




Ijuull 






Bra mac he's tfone 11 agam. He's 
left oil his mining equipment in 
the Stella mines and now he's 
got to back, and pet it, urged 
on tfi Ihe rest c^ ihe crflw^ 
laughler This time he's deter* 
mined to stuow them oil how 
c\&^^ hff reolly is and decides 
lo delve deeper into ihe mines 
ond search for Ihe fabled AnoS- 
tosle diamond. 

Although the gome teotures 
the most sfunnlng backgrounds 
yoo ore likely lo see in a budget 
game, the gome itself is awful. 



Our hero is litiie more than a 
stick mon ihot smudges badly 
into the bockground os do ail 
the flying, crawling ond plant- 
like nosiFes that ore out io get 
you, Hidden In the ground Ofs 
the platforms and slopes thof 
you can wolk on and plummet 
off as the screen jerks and 
shakes In lis attempt to scroll, 
Fofgef BroiniaChQ, this one's just 
o pain. 
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GAUNTLET - 
THE DEEPER 
DUNGEONS 



I VI Gold 
C4.M 



So you rushed out ond bought 
Gounttet dJdn't you and spent 
o rnofith of sleepless nig his 
rdldihO its 512 levels ot food, 
potions, keys ond treasure but 
now a 1 1 the monsle rs o re dead I 
What are you going to do? 

Vou've played some of Ihe 
clones bul Ihey dont quite 
itooth the llch lo wipe out gruntSi 
ghosts, sorcerors ohd tobberi 
Don't worry as US Gold have lust 
released Ihe Deeper Dungeons 
reciuring 512 odditlono I levels 
or rnonstexs. magic and 
mayhem. 

The dungeons were created 
by rhe ployers of the original 
■Gaunllet who sent In their 
designs to creale this compen- 
dium oT choos. Since the levels 
were crealed by players Ihey 
ore acluolly harder and rrore 
involved Ihon the ortgmoi and 
&o you should lind Jf a whole 
nflw chailenig^ 



Ghosts and grunts are ioot\ 
Joined by fhe more deadly 
soj'cerors, lobbers and deaths 
OS I he game starts ot top speed. 
In loct you hov© lo t>lo$l yout 
way itirough a seclfon of woEUn 
the second ieveL most poiions 
oro guarded by deaths tonly 
desiroyed by poiionslj ond l^wel 
4 begins wilh a shower trom 
rock irtfowlng lobbersl 

The Deeper Dungeons ore 
loaded Into the originoi gortie 
{which you obviously rnusi 
hav«11 when It tells you to load 
in Side 2, 

The graphics and game- 
play are iust as quick and 
impressive as ihe orlglnoi which 
won"! disappoint Gauntloi 
oddlds bul for o s&quel 1 wou4d 
hove liked the inclusion of some 
new monsters and moglc arte- 
locts to collect. Who know^ 

Berhaps there's an "'Even 
eeper Dungeons" waiting in 
the wings. 
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As the Sun grew old and turned 
Into o red giont ihe ancieni 
Eorth culiure retrealed Into the 
core of Ihe planet leaving a 
series of lormidobie defences in 
their woket Aoons lofer the Over- 
lord of Tenz (1 hot's you!) returns 
to Earth In a one otf ictal 
aggression ship to destroy the 
old defences and clear the 
way tor safe space travel, 

Vbur ship is not only equip- 
ped with a standard photon 
connon but also a nycleonic 
Tfonsmuter. This detiniiely non- 
standard weapon sucks In 
debris from oround the ship 
and converts this into pre- 
proorommed tormi So as the 
game proceeds and you bfosl 
away at ihe Earth delences 
your ship gets strong er! 

The game is set In the 
caverns ma) leod to the Eadh's 
core and are pocked with 
vector graphic nosties such as 



limpet guns 1 ho I biasi you. lops 
Ihof lloal lust oul of Ihe path oi 
your connon bolts and gener- 
ators and pour rkostles into your 
path. 

Loter en you'll hove to fcice 
combinations oi limpet guns, 
trundling lonks and generators 
OS the cover n walls nor^ow, Aa 
you blast these these you II be 
oflered rarious odditlons as Ihe 
Tronsmuler recycles the debrb 
to produce extra speed, double 
shot (you fire six bolts instead of 
three at a llmej. a laser (instan- 
taneous boll), shield (absorbs 
one collision) and o second 
cannon ihat appears below the 
ship but moVes it eosier to hit, 
Union una lei y you con cniy 
have one of these at once but 
since Ihe menu cycles through 
them OS you take out naslles 
you should be able lo got whrof 
you wont. 

Complete Ihe lirsl cavern 
and you'll get a chance ai a 
bonus screen ol biasiing ships 
in space (dead easy) and then 
on lo the next cover n that's 
lota My nosty freel The onty 
ifouble is trial you hove lo steer 



TRAP 

AUIgirla 
S«.ff 



:i 



I gd o(l to o good 3orl with Trap 
I looded it upi left a bit in the 
dork by the uninformahve 
cassette inlQy ond fouftd myself 
unobSe to get the game storied 
otier seiecling joysttck control , 
The mstructlons weren't ony 
heipi so I ended up thumping 
owoy ot ihe keyboard Irying to 
find the right key, Once I got 
going I lound that the game 
doesn't seem lo respond to Ihe 
i2ei+2's own Sinclair interface 
so I hod to unplug and start 
loading again, this time wilh a 
Kempsion interlace (ogoln, 
rheres no hint ot this in the 
instructions). 

I eventually got Ihe whole 
thing J coded ond woriting, orvd 
come loce to loce with a (oirly 
possable shoot em up. Trap is 
very much In the mould ol most 
spoce rap gomes since Ihe 
releose ol Ughtlorce You stori 
oft with o short $pace I light In 
which you hove to dodge or 
destroy wOves Ol space mines. 
Then, OS you reach your de^in- 
otion you lly aver a valiev in 



which you hove lo destroy 
losers Oh Ihe ground ond boots 
in the river t^eJow, as well os 
combating alien forces in the 
air. The third pad of the gome 
has you on toot. aflempiFng to 
collect orbs (which reprelbril 
currency'points ol some sorit 

Once you hove compleled 
these iosks you go Ihrough 
ihem again, though thts time at 
a hi g her d I HI culty MWl ond wl Ih 
Ihe option of s9(#cflng larger, 
mof© powerful ships d you r own 
depending orv your score in 
eorlier gamei 

It's all quite prolessionolly 
donet but o bit lacking in ori- 
glnalify. I fcnow thot you're 
meoni lo judge each game on 
Its own merits but like so mony 
recent shool 'em ups, Trop 
reminds me ol Llghttorce but 
without Ihe same level oi high- 
speed addictiveness. 





your ship through a moztt ol 
sctolJIng. winding caverns 
where the sllphlest misiake will 
cost you a lltft 

An excel lent gome Ihol 
shows ihal the old Scfomble for- 
mal is stili olive and kicking l=or 
only £1.99, what more could you 
want. Sheer budget briJJ lance! 




in 



1) 3 J 






SGS'^pi^ i-B vm i^ \*^^ ma 

buiiD 



s 

< 

s 

be 
O 

iU 

lO. 

in 



V 



BIG TROUBLE IN LITTLi CHINA 



Eltclrlc Draami 
C9.9S 




Th9 pfoblem Mtth Ncenskqg 
deals Is rhar Ihev ara vwcrked 
□u1 so far In advance I ha I 
nobody knows whether the 
□rlg^nol fHm Is going lo be o 
success. Electric ure<3rrh$ seems 
lo be buv'ng film licences In 
job lots nna Aliens wq; cer- 
la Inly a winner. Big Trouble In 
Lillie China, however, was 
f«l«o$ed and dtsoppeored 
wfthout rroce Given ihol ihere 
aren't too many people who 
will be reliving ihe film ihrouQh 
ihe gome. Big Trouble m Lillle 
China hos lo stand enidrely on 
11^ own merits UnloriunoieJv 1^6 
game Is Utile more Itian a run 
of the mill kung fg game with 
three choraclers with various 
combat skills making Iheir way 
through lour levels ot acllon 
and beneatti the streels ot 
Chinatown, lo rescue their girl- 
rriend$ from the clutches ot 
Mandarin Lo Pon, 

Each Off the three characfers 
ore speclallsti Jack Qurlon is a 
morbmOn and there Is o gun io 
be found once you've pene- 
trated into the gome Wong Chi 
Is o korote eKpert and skilled at 
sword play Eg^ Shen Is Ihe most 
biiorre chOFOCter os tie (lies 
around on o cloud tiurling 



thunderbolts, As yc^u progress 
through ihe levels you ore con- 
fronted wiih both humans and 
monsters to defeat. You can 
suvHch control between charoc 
ters very eoslly but as they are 
not I r)de pendent characters 
and do nothing while they are 
uncontrolled. II seems an 
option whose polentlal js 
wosted, 

The action simply scroll; 
from right to fefl and the same 
scenery tends to crop up fegu- 
lorly giving the Impression you 
ore Jiust going round In circles. 
The gome action Is not por^ 
ticulorJy compelling ond the 
light sequences are no more 
ihon owcragc Although there Is 
nothing glonngiy bad oboul 
Big Trouble there is nothing new 
or exciting either to set it opgrl 
from the general lun PF 
releoseL 
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If you thought that the 
America's Cup woutd be won 
and lost and then racing would 
return to obscurity then you'd 
be wrong, a; the s^oftwore 
houses hove always been keen 
to climb aboofd o band- 
wagon, Unlortunotely. Ihls 
tlooling bondwogon Isn'l likely 
lo slay of loot for long because 
vocht roclng Itnt Ihe most excit 
Ing of spsctolor sports. Even 
during the hype ot the 
Amerlco's Cup live TV cover- 
OQO foiled to catch on os Ihe 
foces look Over hoi I on hour, 
even though they were otlen 
decided by the llrsf marker. 

Aclivlslon has attempted to 
(iwen up the sport by shortening 
the races (around 3 instead of 
8 markers), allowed you to 
design Orid redesign your bOOt 
OS well OS simplifying the actual 
soHiria The result Is a highly 
pi ova Die gome ir^ which you 
compete ogoinsi on inter* 
notionol Held ol 17 other yachts 
in a ladder league 

After on alllmportant 
weather lofecost the week's 
racing begtn^ In which you 
con race orty ydcht lust obove 



you in your custom designed 
croft, 

Ouhng the races the screen 
d Isploy shows a n i m pressive 3D 
V I ew o* the cou rse ond the ol her 
yacht tf he's in the lead, ond a 
mop of the course, speedo- 
meter and wind direction 
indicator. 

The secret o! how to get 
around the course lies in when 
you hoist and slow your giant 
spinnaker soil. This con double 
your speed with the wind 
behind W bui ^op it you get W 
wrong. 

Since the course is Iriangu- 
lor I his is a problem you'll hove 
to solve lo climb the lodder to 
the championship 

The actual fOClog |& only 
holt Ihe contest as you also 
hove lo design your boot and 
decide such things OS the boot 
lenglh. woterllne length and 
keel design. The resutt is o 
gome that s o lot mo/e exciting 
ttion the sport II jimulotes but 
unlikety to win ower new font 
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lOMB JACK 
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Wetl that's it. the end of on era. 
Bomb Jack II arrived In the 
oWice and once I'd clubbed oil 
the com pet I lion sense tess I won 
Ihe honour ot loading il up and 
getting to review the sequel lo 
Bomb Jock, orie ol Ihe mosi 
oddictive gomes in Ihe history 
of Ihe entire universe But to be 
honest, It woi O bit ol a dis- 
appointment. 

The basic Format of the 
game is more or less the same 
as in the original orcado gome 
— you gui;de Bomb Jack 
around dozens o( screens lull of 
plotlorms and bombs^ in on 
attempt to defuse them all - 
but somehow the feel" of the 
gome Isn't the some The main 
difference between the two 
gomes is that in BJ II. you now 
hove o stab' bution, thot oHovn 
you to fight the reptiles on the 
eorOer screens. Somehow 
though. I don't think that this 
reolly odds to the gOme since 
if octuatly removes some of the 
element of high speed panic 
Ihal was so much a port ol the 
first gome This does help If 
you're trying (o ra<^ up o high 



score but isn't as much tun os oil 
that leaping around and trying 
to defuse the bombs in ihe 
correct order at the same time 
OS ovoidirrg the monsters thai 
ore patrolling the platform^ 

I would hove expected the 
graphics to be tidied up a Utile 
too The original &omb Jacfc 
sulfered from some quite bad 
masking problems when sprites 
overlapped. These have been 
Improved, but Ihe graphics now 
look o little bll cromped and 
the figure of Jacic foottso bit like 
O small man in a flat cop rather 
than the dynomic coped sprite 
thot we're all use to 

To be foir. BJ tl isnt that bod 
o gome but I simply didn'l find 
It OS compeliingly addictive as 
its predecessor. On the other 
hand, the orlginol Bomb Jack 
is included on the other side of 
the tape so 11 you haven't 
already goi It, thten it's probably 
worthwhile buying B'Omb >iack 
II and getting both games tor 
tt^e price ot one. 




Atler ploughing ouf way 
Ihrough all Ihe recent budget 
software releases we though f U 
mighii be a good idea to round 
up some of fhe best ot Ihem and 
offer fhem as prizes In a 
competition. Imagine ouf 
surprise when kl turned out that 
most ot the titles we f bought ot 
were by Code m osiers, so here 
we ore with a special 
Codemasters compellfion 
offering i2 sets of Iheir four iofest 
gomes, Star Runner, Super Robin 
Hood. Ghost Hunters ond 
Trans mutei. 

How to Enter 

All you have to do 1o enter 
the compelitiori is to find ihe 
names of those gomes ond two 
other recent Codebusters' 
releases in the word square 
below. Then |ust fitt out fhe 
details of your name and 
address and send it in. All 
entries must arrive by first post 
on fhe 10th July 1987. The 
competition is open lo oil 
readers of ZX Computing except 
employess o1 Argus Specialist 
Publicalion, Codemasters 
Software Co and Chase Webb. 
Ths editor's decii^ion is final and 
no correspondence can be 
entered into. 




Win a set of 
Codemasters* budget 
hfts. 
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Carol firooksbank 
reviews the new 128 
version of Artist II, and 
the debugged 48K, 



^ ood news from Sottekf You 
may remember Ihaf when I llrst 
reviewed THE ARTIST II tn 
February. I commented on the 
bugs in Ihe progrom and said 
Ihat Softechnlcs really should 
lake another look or II. Well. I 
om pleased lo report that Ihey 
hfy^i^ done just thoi The 4BK 
version has been re issued 
wilhoul the bugs, and is now the 
really splendid program 11 
alwoys promised to be 

II hos oil Ihe screen drawing 
loci lilies Ihal you would e^cpect 
— elostJc NneSk nifed or unfilled 
shapes, olternafive fypefoces* 
freehand drawing, keyboord, 
joyslick or mouse control, 
enlorged areas for detoiied 
work, font and sprite designers, 
numerous and re-definable till 
poUems, But the three feolures 
which iifl fliis progrom head and 
shoulders above the apposition 
ore the wir^dow option, cut and 
paste, ond the Pagemoker, 

The window option allows a 
rectangular window, of any size 
from one character square to 
the full screen, to be defined. 
The graphics within it con then 
be manipulated — turned, 
inverted, enlarged or reduced, 
copied to another part of the 
screen, mirrored, outlined or 
thickened. The window con be 
scrolled, ond ottribuies reset. But 
the really eKclling feature Is the 
insert facility, A second screen 
con be loaded into memory, 
then scrolled around in the 
window area, until the required 
secliori is within the window, The 
graphics from the second screen 
or© then copied into ihe current 
ortwork. The window option only 
allows areas corresponding to 
Ihe character squares to be 
maniputoled, and movement 
about Ihe screen is in charocter 
square iumps. To cut irregular 
shapes, or work to pixel 
accuracy the cut and paste 
option is used. 

Here you can drow o box, 
circle or irregular shaped line 
oround the e^ocf section you 
wish to work on. and then move 
it to the new locaNon, turn, 
mirror or irrvert it. it con be 
ANDed, XORed or ORed into the 
new position. This option has the 
some insert facility os the 
window feature, so that pieces 
can be cut from a second 




screen and Inserted into the 
current artwork The scroll option 
in cut and paste moves in pixel 
steps, so that the final 
placement con be obsotutely 
precise. The Illustration of 
type foe es shov« some of the 
effects ovoiloble by using these 
options. 

Pagemoker 

The ihird unique feature of Nt9A 
II is the most exciting of oil, Ttils 
is the Pagemaker, o poge layout 
facility, which enables you to 
combine text and graphics and 
print on Ad poge The text, which 
must be produced using TIHE 
WRITER word processor forms the 
skelelon' of the page, which con 
hold 96 lines by 64 columns ol 
text. Of up to eight full screens of 
grophici A lull screen occupies 
24 lines x 32 columns. When the 
text is being typed, spaces must 
be left where the graphics ore to 
be Inserted. Any size 11 lustration, 
from 1 choracter square to a full 
screen, can be used so the 
layout must be carefully 
planned ot the word processing 
stage There are five type faces 



ovoiiobie which ore selected by 
inserting control codes Into the 
text. OS ore underlining or 
inverting. The finished text is 
saved, and then loaded into the 
Pagemaker, 

Pagemaker divides the page 
Info four blocks, each capable 
ol holding two lull screens side 
by side. You con scroll across 
Ihe block to read the futi width 
of the page, A graphics screen 
is loaded into memory, and a 
window defined on the block 
where the illustration is to be 
placed, The graphics are Ihen 
scrolled to bring the correct 
portion Into the window. When 
all the Illustrations in the 
topblock are in place. 11 can be 
saved andtor printed, and the 
procedure repeated for each of 
the other four biocks. The 
resulting page is very attractive, 
(see iStustration), 

If you wanted to print multiple 
copies ol p many-paged 
document, this could all be a 
bit tedious, especially it you 
save to tape, because tour 
separate blocks must be loaded 
and printed one otter the other 



S«mo 0T T?Ta Artlft 11% typ*(ac« «Tr*eti. 
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to produce each poge However, 
If vou are using microdriv© or 
disc; a FOR'NEXT loop could 
easily be written to print several 
copies of a page, toading eoch 
block and printing It 
aulomotlcollV' 

The iirustroflon shows fhe of her 
oppllcation of the Pagemaker. It 
you wont to (Tvoke a lorge 
illustration, covering severol 
screens, lit Is virtualiy impossibJe 
to print severol ordinory screen 
dumps on the same page ond 
line them up with the pixel 
accuracy necessary to make a 
single picture Several dumps 
pasted together hod been my 
solution until now, but this 
program makes it possible ro put 
up to eight screens together 
accurately and produce one 
printout. 

The hondbook says that the 
printout will till the page, and 
any margins must be left within 
the text area. iHowever, with my 
combination of Kempston E 
interface'Epsion RXeo printer, this 
is not sa There i& just the right 
margin on th© paper using the 
full 64 columns, but the problem 
is that it is oti on the right hand 
side of the page I discovered 
that this con be overcome if you 
go into BASIC poke 6dOO&'6d010 
(inclusive) with 0, and enter. 

LPRINT CHR$ 27; **i»\ CHR$ 6\ 

OS o direct command. (Make 
Sure this is the Pagemoker you 
ore working in. not the moin 
program, before you do this!) The 
illustration shows the layout this 
gives you. 

It you are looking tor a 48K 
graphics package, then my 
odvice wouEd be to look no 
further than this one. The new 
12&K version is exactly the same 
as the 48K, except tor the 
f^gemoker, which is even more 
powerfui, 

128 

in the 48K package. 
Pagemoker is a separate 
program, In the i28K version If 
becomes on option of the main 
program, accessed from one of 
the pull-down menus. You no 
longer work on the poge in tour 
$eporoie blocks. The whole 
page is avoiiobie ond iha 
screen is scrolled around if to 
view vorious sections. The text is 
prepored in the some way as for 
the 4&K version, but the graphics 
screen holding the illustroiion is 
tooded into the main program. 
A whole screen can be inserted 
straight into the poge, but where 
smaller portions ore to be used, 
o screenful of the Rpgemoker 
poge Is grabbed' into the main 
program, and the window and 
cut and paste options used to 
Insert the iilustroHons. The portion 
Js then replaced into the 
Ftagomaker 

Fn the 48 K Pogemoker you 
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can only bring prepared text 
ond illustrations together, but the 
i26K version allows you to modify 
both te5<t ond Iflustrotions^ 
perhaps enlarging header teift 
to moke o headline, modifying 
on iliustrotion or even drawing o 
new illustration direct into the 
page. There is a usetui preview 
optioa which gives you an 
overview o1 the page layout. H is 
too small to read the text or 
reproduce the illusfrotions 
properly, but the blocks of texl 
and illustration shapes are 
shown. You con see whether, for 
insfonce, you hove centred on 
iliustiation on the page, which 
can be quite difficult to judge 
when scrolling around the full 
size poge 

The whole poge is soved ond 
printed outomaticoily m the 
128K version, which mokes it a 
much more viabte proposition 
lor desk fop publishing', though 
it would still need a patient soul 
To contemplate producing 100 
copies of a 20 page document 
by this method. But tor a leaftet, 
or o short report, and o limited 



number of copies, it is c greot 
step forward tor the Spectrum. 

If. like me, you use o 
Kempston E interlace you 
cannot, of course, print from 128K 
mode, fortunately, the lull page 
is soved in the four blocks which 
are compatible with the A&K 
version, so I find it worthwhile, 
since I do o fair bit of this sort of 
work, to own both versions. I 
prepore the page in 128K. 
toking advantoge ol the extio 
facilities, sove It. ond then print 
from 48K. 

Even if you do not wish to 
produce o printed page, the 
ability to hold eight fuil screens 
in memory at once, and scroll 
around them freely* will be very 
useful to onyone preparing 
screens for o gomes program. 

The final verdict has to be 
that Ihis is the most advonced 
graphics package available tor 
the Spectrum. Its compatibility 
with THE WRITER, with the promise 
of THE FILER to be coming shortly, 
must surely meon that this will 
be the top Spectrum business 
suite. 
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The Sentinel 

Firebird 

£9.95 



An Intriguing and 
original release from 
Firebird 

In o fond for oway where pure 
energy is l^e only source of 
power ihe Sentinel rules 
supreme. Now you aim 1o 
choltenge I his masier in a baffle 
ihot will rage over 10,000 
landscapes tfiof ore omozingly 
crommed into d8K1 

Eoch landscape Is a world of 
Its own built out of pfofeous^ 
peoks ond pits. On lop of ftie 
nfghesf peak viands the SenlineL 
You begin at ffie bottom of Ihe 
deepest pit. 

The sentinel from it's lofty 
throne slowly rotates and scans 
the landscape beneatfi it lor 
anything wifh o surplus of 
energy, such os you The Sentinel 
absorbs the energy of living 
tNngs ond recycles it into fne 
lowest life tofm which is a 
curious conical tree thtat it 
scatters around Ihe barren 
londscope. Vou cgn absorb 



Ihese frees to collect Ihe energy 
to deteof the Sentinel, 

Vou ore In fact a robot thai 
con'f move but con dupHcole 
robot shells from energy ond 
ironsfer to ffvem. Vou con then 
reabsorb the oid robot shell 
Ihereby reclolmlng the energy, 
Using this mefhod you con move 
lo any plateau you con see 
below you. ond con rise up 
levels by building boulders on 
lop of plofeous then the robot 
shell on lop of that. Vou can 
slack boulders to ony height 
(although you can only see 1h© 
lop of one bouldefj ond build 
upfo the highest level. Howevei, 
a boulder costs hvo units of 
energy and a robot three which 
lends lo limit your excursions. If 
you think you're In desporoie 
trouble you can hyper space 
(cosis Ihree units] but you'll end 
up Of o equol height or even 
lower plofeou. 

If the Sentinel trops you in lis 
deodly gore 11 wllf gradually 
absorb your stored energy until 
you either fronsfer lo another 
robot, hyperspace or die If It 
spots you but can't see the boss 
of the plateau you're standing 
on it will try lo flush you out by 
converting fhe nearest free into 
a meanle These snalce like 
creatures also rotate and if 11 



sees you before you can absorb 
If or get oway then it'll force you 
to hyperspoce. This will cos? you 
three units and wlK probably 
lond you In the go^e o1 the 
wolfing Sentinel. 

By landscape thirteen things 
are getting a lttt!e trickier os ifrte 
Sentinel hos now recruited the 
help of a Sentry This is o mini 
Sentinel that also stands on a 
foil peok and absorbs anything 
caught lo it's goze. creates 
Meonies to flush you oui and of 
course guards the Sentinel, fn 
later landscapes the Sentinel 
recruits more ond more Sentries 
which must be destroyed before 
you can tackle the Sentinel, By 
now fhe landscope is also 
getting flotter with less cover in 
which you con hide from Ihe 
ei^ergy draining gazes of the 
Sentinel ond his Sentries, In one 
landscape you begin in fhe 
centre of a wide open circle 
surrounded by nine peaks 
conloimng the Sentinel and 
eight Sentries! 

The gome Is o mixture of 
tacfics. energy collecting and 
reoctions os you escope 
Meanles ond the Sentinel, Your 
first task Is to find the Sentinel (for 
Sentry] before I hey find you ond 
gouge the direction and speed 
thot it's rototing, Vou can then 
aim to stay on Its blind side 
while you obsorb enough trees 
for your ossoulf. To absorb the 
Sentinel and con^plete the 
landscape you must get above 
it [by standing on boulders and 
obsorb if by homing in on it's 
bose. One londscope down only 
9.999 to go! 

You don't actuolly have to 
complete every londscope os 
on completion of one you're 
given the eight digit code for 
your next one. The next code 
you're given depends on fhe 
ammount of energy you have 
left once fhe Sentinel has been 
defeoted. The more energy you 
hove the more londscopes you 
skip Soon you will hove pages 
and pages of eight digit codes 
correspondirvg to the games 
Eondscapes. This means you con 
start any gome at any 
landscape you like as long as 
you have the code. It's best to 
keep all fhe codes you find os 
you may get stuck on a 
particulorTy lough level fhat you 
could feap frog by redoing o 
previous level and olm *o finish ft 
with more energy 

The Sentinel is an absorbing 
mix of gomeploy demonding 
strategy and skill to solve it. 
Original, addictive and massive, 
what more could you possibjy 
wont? 
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Throne of Fire 
Melbourne House 
£7.95 





The latest game from the author of Doomdark's Revenge. 



■ n between his eflorls 1o 
complele Dark Scepire; Mike 
SSngteton has managed to find 
Nme to design Thirone a1 Fire for 
Melbourne Hous& However, the 
design Is allthal hes done, tor 
tt^e inlay credlfs all the 
programming, groptiics and 
music to Consult Computer 
Systems. Perhops this rather 
piecemeal approach expEains 
why the game doesn't quite 
seem to know what M wonts to 
ba 

The action take^ place within 
the Burning CItadet, home of tt^e 
King or Cotakesh who ho$ jusl 
shuffled oH this morta* coll, and 
centres around his three sons. 
Alorn (weii meaning but thick], 
Cordrin (the good Quy), and 
tCarag (boa his$). All three 
princes want to be the next king 
but In order to ascend to the 
now vacont Throne of Fire one 
brother ha$ to destroy the other 
twQL Which is where you come 
In. 

The game otters one or two- 
ptayer combinations, with the 
computer controlling either one 
or two princes depending upon 
the number of human players. 
Eoch prince begins with a force 
Ot nine men-at-arms, lovol 
fo Howe IS who ore under his 
control, scattered around the 
citodel so that you control a 



total of ten characters In all. In 
addition there is a fourth torce, 
the King's Guard, who are 
neutral until one of the princes 
gains the Throne, at which point 
they throw their fot in with him, 
giving him a military ads«intoge 
more is also a number ot Gate 
Rooms, where new men-ot-arms 
can enter the castle These new 
men become loyal to whichever 
prince's forces control the rooms, 
so It's to your advantage to try 
and secure one or mofe of these 
rooms. 

Once you've selected your 
control opfionsw numljer o' 
pioyers etc, the screen dispfay is 
divided in halt — one half for 
each prince {while the third just 
wanders around maktng o 
nuisonce ot himself), The lop ot 
each part ot the display shows 
the room that the prlnc© or one 
o1 his men occupies, and the 
iower part is o mop of thot par! 
of the citadel, with the windows 
of each room coloured too 
indicate which torce holds It. 

Although you control ten or 
more characters In all, you can 
only conliol one ot a time, so 
much of the skill of ptaying the 
game lies In coordinating these 
charoctefs' actions so ihaf you 
can explore the castle and 
secure the best locations. 

Conffoi of the gorri© is 




divided omongst three modes of 
action. Sneieci mode allows you 
to move a cursor around the 
citadel map In order to select 
which of your choracters you 
want fo control Movement mode 
shows the animated movements 
ot your chafocter from room to 
room, end combat mode lets 
you swash a few buckles via 
joystick or keytx^ard control. The 
combat is swordpiay, though 
there are o number of dltterent 
weapons and magic obiecis 
that can be found around the 
ploca 

Most games players these 
doys fall into one of two camps; 
there are the adventure' 
stratealsfe^ and the arcade zap 
fans Throne of Fire however, fofls 
rather uneasily between these 
two stools The strategic element 
In the gome Is nowhere nmof OS 
challenging or as wide in scope 
as Mike Singleton's earlier Icrds 
ot Midnight series, presumably 
because of the memory taken 
up 1^ animated graphics. On 
the other hand, the combat 
sequences, though quite well 
animated, simply can't compete 
with dedicated arcade games. 

the game ts quite silclly 
programmed ond enfoyabte to 
play lor a while but I didn't find 
It all thot addictive and getting 
to the end didn't reotiy seem like 
a choltenge ihol I wonted to 
spend much time on. 

It might be thai Throne of Fire 
was an attempt to combine the 
strategic complexities of (jords of 
Midnight with the mofe visceral 
thrills of games like Exploding 
Fist, ond while that might be 
possible on larger mochlnes I 
don't think you can pull tt off 
with just 48K to ploy with 
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The SpecUum, os you may well 
know. IS a mochlne o1 very mony 
bugs. Some of these bugs crop 
up only in BASIC 5ome occur 
only \r\ use ot machine code, 
while others sHU ore moniiest oil 
)h© lima Though the ftOM [or 
rnfher ROMs^ os there lis riow 
more than one type o1 
Spectrum) connof be written to. 
and therefore the bugs cannot 
In general be cured, knowledge 
o1 trveir existence con certolnly 
help u$ to ovoid them, or gel 
round them in some way. 

This article is therefore a 
compilation ot all the bugs that 1 
know of which occur In the 16K 
and 48K Spectrums, the i2B ond 
128+2, or\d olso the IV. Interface 
One which runs the microd rives. 
Since there Ore mony ofher 
Inlerfoces which con be used in 
place of Interface One t cannot 
comment upon all of Ihem. I 
shall restfict my focus of 
oltenilon to the Spectrum plus 
Irvterlace One, since these are 
Sinclair standard equipment. 

'J /xi^ H Cv^ 







It Is Q I most impossible to 
clossify bugs in ony sensible 
manner, WFial I have done is to 
group them into tolrly large and 
ambiguous clumps such as 
PRINT errors', ■CALCULATOR errors', 
and so forth. I personally have 
discovered only a minority ot 
these bugs (some of which hove 
coused me great trustrotion In 
the past), but the remainder are 
taken from two books, namety 
Understanding Your Specif tjm by 
Dr ian Logan, and Master Your 
ZX Microdriv& by Andrew 
f^nneli, Credit is given 
alongside all bugs other than 
those I hove discovered myself. 
DoubMess other people will have 
made simultaneous discovery of 
these bugs — this is olvvovs the 
way 

I shall start oH with three bugs 
which I couldn't lit into any 
category at all. The first bug is 
the most serious ot oil Spectrum 
bug&. for it is FATAL! This is the ^^ 
CLOSE* bug. 

The Close # Bug , . 

(from Understanding V cui '- -^ 



The CLOSE # bug is present on 
all Spectrums urMess a ZX 
Interface One is attached If you 
attempt to close a sireom which 
has not previously hQBn opened 
using the BASIC CLOSE 
statement then the system wllf 
almost invariably crash, More 
often Ihon not cousing o system 
reset. The presence of the ZX 
Interface One cures this bug by 
tronsterrlng control to its own 
ROM (the Shadow ROM) 
wtienever the proQj'om counter 
reaches address f70Sh. The buc 
is caused by the table in the 4eK 
ROM at address 1716 not being 
terminated by a 00 byte It is 
interesting to note thot Sinclair 
(or Amstrod rofher) could have 
cured this bug ot least in the 
Spectrum 128 — after alK they 
hove rr^ade a few other 
alterations to the ROM — but 
otas they chose to leave the 




bUgl \f\ place, a surprising 
decision considering fhe 
seriousness of the bug, 

TlwHot Bug 

The BASIC PLOT sratement suffers 
from the foci thai II wilt accept 
negolive coordinoles, lr> tad Itie 
stalemenf PLOT X.Y really turns 
out to meon PLOT ABS(X),AaS(Y). 
Itils Is caused by o failure 1o test 
ttie D ond E registers on return 
from the CALL STK__TO ..BC 
instruction q1 address 22DC 

Th« Screen One Bug 

The Spectrum 126 oiiers a choice 
ol two dilterenl areas of memorv 
which mov be used lc hold the 
television picture. Tfiese ore 
called SCREEN ZERO (the normal 
one. of address 40Q0h] and 
SCREEN ONE (the alternative, at 
address 7C0O0). The instruction 
POKE 233da,24 will oclivole 
screen one. whereas POKE 
2a3Sa,14 will octivote screen 
zeroi (For more information see 
the series Into the 128, starting 
this monlh), The bug occurs in 
the rare circumstonces of the 
silicon disc oreo becoming full 
Cin which cose files moy collide 
with the screen) or if more Ihon 
217 files, however small, are 
SAVE Id (In which case the 
catalogue cotlides with Ihe 
screen The bug is caused by 
the complete failure of the 
RAA^disc system to recognise the 
existence ot screen one The 
BASIC program In Figure One 
will demonstrate this bug 
visuoliy --^ ills quite tun to woich 



PRINT Errors 



The CKB$ 9 error 

(Uom Underslonding Your 
Speciwm by Dr Ion Logan) 
CHRS 9 IS supposed to print as 
*1orwofdspace" (the opposite of 
backspace). In other words the 
eiiect of f>t?INT CHRS 9 Is 
supposed to be that the print 
position Is moved rJghtward by 
one character square without 
altering the contents ot ih© 
screen Sadly, thi^oes not work 
Not only dp^^^rte pjjrtfpositiofl 



fiot move dt dff, but lfi# 
Character ot the current print 
position Is occidenfoiiy 
re coloured with Ihe currenf 
colours. The first ot these faults is 
due to the fact that the cursor 
right subroutine at address OA3D 
ends witti RET, insteod of with J P 
OAOGPO STORE, however the 
second fouif is due to sloppy 
thinking os the system vorlable 

twIASK T should have been 

assigned with FF and then 
restored, Personollv I feel thof the 
whole olgorithm is up the spouL 

The CHR$ S error 

{Uom Undefstanding Your 
Spectrum by Dr Frank O'Horof 
CHRS 8 prints as "backspace" — 
fhot is — when printect if will 
move the print position leftward 
by one character square 
However • if the currertt print 
position is AT 1.0: then 
bockspoce will not work. 
Furthermore. It is possible to 
backspace from position AT 0.0; 
(which should not be possible] 
ond this can produce some 
interesting results. The bug is 
caused by the cursor-iett 
subroutine at address OA23 
testing tor line orre Insteod ol 
line zero, The byte at od dress 
OA33 shouid be 19ti instead of 
18h, 

The STR^ «rror 

{from Understanding Your 
Spectrum by Tony SUatton) 
This is a bug which manifests 
itself in both BASIC and machine 
code. In BASIC the statement 
PRINT "SUG"-I-STR$ 0.5 will 
Simply print US", in machine 
code the bug monifests Itself in 
the PRINLFP subroutine at 
oddress 2DE3. whose purpose Is 
to print the Hooting point 
number ol the top of the 
CQtculotor stack to the current 
channel. This subroutine is 
called by the STf?S routine and 
in this way the bug also appears 
in BASIC The but occurs 
whenever the number of the top 
of the colculatof slack [or the 
argumer>t of SIPS) Ires between 
-1 and +1 eitclusive (excluding 
zero]. In such a cose an 
erroneous zero is left at the top 
of Ihe calculator stack, and It is 
this whjch causes oft the 
probiems. In BASIC the 
bug con be ovotded 
by using tefT>poFary 




\^rlabtes — eg LET A$=STR$ 0.&: 
PRINT "BUG"+A$ will work. In 
machine code I would advise 
you to use the subroutine listed 
in figure Two in ploce of 
PRINT FP. OS this (okes the bug 
into occounf. 

The Cofoyr Commands error 

(from Master Your ZX Microdfive^ 
by Andrew Pennetl} 
II q„y channel other than the 
screen or the keyboard Is 
selected os the current channel 
(l« If the lost thing PRiNted was 
to a channel other than "K" or 
"S") then the permanent cotour 
commands will efroneously 
tronsmit the colour control codes 
to the lost chonnei used. The 
bug is caused by the toilure to 
select channel '^ " at the start of 
the subroutine CO_TEMP_ 1 at 
address 21 El, If Is possible to get 
round the problem by 
proceeding eoch permanent 
colour command by a PRINT 
statement (eg PRINT ;; INK 4J. 

Tho Colour Contrail wror 

If any nonstandard chonnel (eg 
Q user-defined chonnel] is 
selcled as the current channel 
then the colour statements such 
OS PAPER 4 (etc) will produce 
report C. Nonsense tn BASIC If 
ff^e channel output sub rou line 
returns with the carry flag set. 
rrhts caused me a Jew problems 
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10 POKE 25588,24: HEM activate screen one 

20 FOB I « 1 TO 562 

50 SAVES "F" + STR$ I CODE 0,1 

40 NEKT I 

50 PAUSE 

60 POKE 25588,16: HEM activate screen zero 
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in the Slreoms and Channels 
series), This bug i% only visible In 
machine code. To cure Ihe 
problem it is necessary to ensure 
jtiol oil chonnel oulput roulines 
return with ftie carry reset, of 
leosl for control codes lOh I0 15h 
and their second parameter 
The RS232 Colour Commands 
error 

This IS for users of 126K machines 
onty On both the Spectrum 128 
and the Plus2 the command 
LPBINT INK 4 will produce error 
report C, Nonsense in BASfO 
There are two reasons for this. 
Firslly, the new channel "P" (the 



directs control to ihe label 
DtV.^.SIAfiT instead of DIV 34TH- 
This means )hol numbers may 
not be correctly rounded up. You 
can ovoid any major problems 
by using IF ABS (X-Vc 2.15E4-9 
insleod of IF X=Y. 

The —65536 error 
(from Understanding Your 
Spectrum, by Dr Ian Logan.} 
The ROM is inconsisfent abouf 
Ihe colcufotor liwebyte form of 
the number -65536. Some parts 
of the ROM assume that only 
numbers in the range-65535 to 
+65535 may be treafed os 
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built In R&232 socket) erroneously 
esfpects ihe colour controls to be 
followect by two parameters 
Instead of jusl one, and 
secondiy the ROM routine sets 
the carry flag (oops! see error 
above) Sinclair 'Arnstrod may fike 
to know thai the byte ai 00e6D 
(128) or OOeeC (128+2) Should be 
01 instead of 02, ond. further, 
that the byte at 00870 (128) or 
00898 (128+2) which currently 
reads OCF should be replaced 
by two bytes SCF/CCF. 

Calculator Irrors 

Ihe Division Error 

(ffom Understanding Your 
Spectrum, by Dr franit O'Hoto.) 
The BASIC statement IF 1/2 < > 0,5 
THEN PRINT "BUG'* Is sufficient to 
show that there is a bug 
somewhere in the works. The but 
ts in the division routine, which 
k]ils to register the thirty-fourth bit 
of a division, The JR 
displacement at address 32O0h 



Integers, whereos othe? parts of 
the ROM allow on integer from 
of -65536 (as opposed to a full 
loading point form). This but is 
dealt with in detail in Dr Logon's 
book The Compiete Spectrum 
ROM Disasserribfy. ond is 
demonstrable by the now 
famous siotment PRINT INT 
-65536 which gives -1. 

The SCREEN$ error 

ffrom Understanding Your 
Spectrum, by Stephen Kefiy ond 
ottiert} 

The BASIC routine for calculating 
SCREENS occidentiy leaves a 
duplicate entry of the string 
result ot the fop of the calculator 
stock This means thol the 6ASJC 
statement If "X"^SCREEN$ (OfO!) 
THEN PRINT "BUG" will invariably 
prini 'BUG ' no mofier what 
hoppens to be on the screen at 
the time The bug is fortunately 
not present in machine codei, 
and calling the subroutine 
S_SCRN$_S will evaluate 



SCREENS correctly leovJng the 
stack correct As with the STRS 
errort the best way to ovoid it In 
BASIC Is to use temporory 
variables, eg LET A$;=SCftEEN$ 
Rl,l»): IF "X"=A$ THEN PRINT 
f*(Hj0" will vwirh correctly. 

The MOD.DIV error 

Calculate code 32h {inifiafed by 
RST 28] Is supposed to remove 
two Hems from the calculator 
stack ~ X and V, say and 
replace them by the quo ntl files 
X MOD Y, X OIV Y in that order. 
(Note: X MOD Y means X - V* 
INT (XiYJ, whereas X DIV ¥ means 
INT (XiVJ.) 

Unfortunately, It falls fo lake 
Into account the fact that the INT 
subroutine corrupts calculator 
memory zero whenever its 
argument Is negative Ihis 
means that the quantiiy X MOD 
Y will be Incorrect whenever X/Y 
Is negotlwe. The but could have 
been cured had Sinclair 
ensured that the MOD.DIV 
subroutine at address 36AO 
utilised memory one Insteod of 
memory zero. 

The l-TO-FP error 

Colculotor code 3C (inllioted by 
RST 28) is supposed to multiply 
the Ifem at the lop ol the 
calculator stock by the factor 
10 lA. Unfortunotety. unlike the B 
register. Ihe A register is not 
preserved by RST 28. and so by 
the time the byte 3C Is reached 
the A register will hove already 
been corrupted. The only way 
out of the problem is to use 
endcolc/LO A,XX.CAL 
2DdF, E._TO_FPJRST 28 instead of 
the byte 3C In your code. 

The INKEV$#0 error 

Normally, stream zero represents 
the keyboord, so we would 
expect INltEYS#0 lo be simllor \n 
operation to tt^KEYS (without o 
stream number). This, however. Is 
not the case, and INKEYS#0 
almost InvariabEy produces an 
empty string, maklna it 
completely useless. Note also 
that calculator code 1A 
evaluates INKEYS#X (where X is 
the ifem ot the top of the 
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oofeylolpr stack) ond this too 
wtll be useless whenever stream 
X represents the keyboord. The 
but is in the subroutine at 
address I63^h which makes 
chonnel "K" the current 
channel. The instruction RES 
5,tFLAGS] at address 1638h 
8ffOneiOu5ly cancels oul any hey 
press which would otherwise 
have been detected. The bug 
could hove been cured in the 
READ IN subroutine at oddress 
3645h by preserving the value of 
IFIAGS} during the coll ot 
CHAN OPEN, 

The FN error 

When o user-defined function is 
evaluated the value ot the 
system variable (CH ADD) which 
stores the address ot the next 
ctia racier to be interpretted, is 
saved on the mochind stock 
instead ot in one ot the dynomic 
voriobies such as (X_PTR] during 
the evoluotion of the function, 
This means that ony user-defined 
lunction which causes the BASiC 
pfogiam area lo move up or 
down in memory wiit cause error 
report C: Nons&nse in BASiC f his 
Is not normoity possible, but 
exceptions con occur if the DEF 
FN statement contains the 
function USPh and couid also 
conceivobly hoppen with the 
function INKEVS#X To avoid this 
bug you must ensure that any 
machine code subroutine which 
is called by a DEF FN statement 
does not disturb the BASIC 
progrom orea (eg. it is 
impossibFe to dellne a lunclion 
FN D(X,Y) which would delete 
BASIC lines X to V inclusive 
without also manipuioring the 
machine slock). 

The use error 

Machine code progrommers will 
be so familiar with this one that 
they don't even think of it os a 
bug ony more. The probfem is 
Ihot the HL' register, whose value 
is required by the RST 28 
sequence a! oddress 2766 h, is 
not preserved by the USR 
subroutine ot address 34B3. This 
means that any machine code 
subroutine which disturbs the 
value of HI fit should contain 
275Bh] wii'l crash the system 
upon return. To avoid the bug 
simply insure that HL contoins 
27&8h upon execution of the 
(inal ftET statement of ony 
machine code subroutine 
colled by USR. 



Editing Errors 



Figure 3, 
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MODE causes the previous edit 
flno to appear at the botlom of 
the screen, with the 43K flashing 
cursor (even on 128K machines). 
This is because the KEY INPUT 
subroutine at address 10A8 is 
designed to deal with CAPS 
LOCK, mode chonging, and 
colour control parameters^ 
however this is inappropriate for 
pfompi messages. 

The Current Line Cursor error 

(itom Undefstandina Youf 
Spectrum, by Paul Harrison,) 
This bug is opplicobie only on 
the 16K and 48K Spectrums- 1285 
don't have this problem because 
the EDIT key doesn't do quite the 
same thing Type 9O00 
PRtNT,900l,flDlT [note that 7" 
stands for ENTER) and. provided 
there ore no lines greater than 
9000, you'ii see the problem — o 
GREATER-THAN Symbol appeors in 
the edit line The bug occurs In 
the OiJT LINE routine al address 
1855h, The bug could have been 
ovoided if the subroutine hod 
refused to prim the GREATERTHAN 
cursor whenever bit tour of 
(FLAGS2) were set. 

The Leoding Space error 
(Uom Undersfanding Your 
Specirum. by Dr fan Logan.) 
Bit zero of (FLAGS) is supposed to 
be set whenever □ leading 
space is not required for a 

Flgura 4, 



keyword token. Untortunatety, the 
ROM is not consistent about its 
use, as the one-line program 



CL5: FOR t=1 to S: 
244 2 NEXT I 



PRINT CHR$ 



will prove. The problem would 
be solved it the Hag were to be 
set every time CLS were 
ejteculed, or whenever o control 
character 00 to IF were printed. 



The K'Mode error 
(from Undetstonding Your 
Specif um, by Chris Thornton.) 
This is onofher one tor 16K and 
48K Spectrums onty. !f. when 
editing progrom line, the cursor 
is a Hashing "K " then the editor 
Is sold to be in K-mode. This 
means that the next key you 
press will be inierpreited os o 
keyword, so thot \i you press "P" 
for instance, then youii gel 
PRINT. The problem is that if you 
hold a key down so that it 
repeals then K-mode remains In 
force. This means that you could 
end up wiiih a iine like "NEXT 
NEXT' instead of "NEXT N". The 
bug is coused by the K. REPEAT 
routine at address 0310. 

To work property the routine 
would hove to subtroct hex AS 
from the key va[ue whenever this 
was greoter than hex E5. This 
would replace keywords with 
capital iie Iters. 



The Scroll? error 
(from Understanding Your 
Spectrum, by Dr tan Logan.) 
Whenever o prompt message 
such as 'scroll?" or the cossetie 
messages appear, the Spectrum 
waits for you to press a key. The 
probiem is thot if you press the 
wrong key. things go wrong. 
Pressing TRUE VIDEQ INV VfDEO, 
CAPS LOCK. GRAPHIC or EXTEND 
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The Synlait Check er«K 
ffrom Mooter Your ZX Microdrive, 
by Andrew Pennetl.} 
Oh the 16K and 48K Speclrums 
the tour keywofds ERASE, MOVE. 
FORMAT and CAT have incorrect 
synlaxes. The slafemenis ERASE 
l5»nng); MOVE (sfrmg).(string); 
FORMAT (string): CAT wlli be 
occepied os program lines, but 
will give error messages if vau 
liy !o run fhem. On Ihe 128K 
Spectrums the stalertient MOVE 
(slringUstring) wHi be accepted 
as o program line, but Ireoted 
OS o REM statement on running. 
The bug in the JBK mochlne Is 
due to the fact that the syntaxe* 
ot these Intertoce One 
commands were incorrectly 
onttclpoted. On the 126 a wholly 
new syntax routine is included, 
□nd The commonds ERASE ond 
CAT hove been token over for 
use with the silicon disc system, 
whilst FORMAT hos been taken 
over lor use with the RS232 
MOVE, however, is not used oi 
oil. and It surprises me that the 
original false syntox has been 
reproduced in an entirely new 
syntox routine in the new ROM, 
Why? 

Hook Code Errors 

Hook codes ore used to coll 
subroutines in the Interface One's 
Shodow ROM. There are two 
errors in these: 

The 6EADN error 
{from Master Your ZX Microdrive.} 
Hook code 2F (READ N] wos 
Sniended to recd o block ot 
data from the "N" channel [the 
local area Network). The carry 
tlag is assigned to indicote 
success or toilure, but 
unfortunately the carry Hag is 
subsequently destroyed by o 
call to the border restore rouline. 

The SEM-MCH error 
(from Master Your ZX Microdrive-} 
On version one Issues ot the 
Inteffoce Onet, hook code 2B 
(SET_.T MCH) occidenlly colls 
the OPEN M routine instead ot 
SET T MCH, making it identical 
in operation to hook code 22 h. 
This bug has been cured in loter 
edition ol the Inierfoce One, ond 
in these loter editions it correctly 
performs its tosk ot creating a 
temporary "M" channel in the 
channel information area, 

Interrupt Errors 

The monopotlslng ot lY 
Though not strictly an "erroF" as 
such it is worth noting thot the 
Spectrum's interrupt routine 
contains the instruction INC 
tlY+40J, whicti IS intended to 
increment the high byte ot the 
(FRAMES] vofiabfe (when 
neccessory). however to do this 
lY must have a value ot 5C3A at 
all times while ir^terrupls ore 
enobled (unless ot course you 
define your own interrupt 
toutinesj. Unforlunaiely. I V is not 






/ 






temporarily assigned with thts 
value within the interrupt routine 
itself The effect of this 
mtsdemeonouf is that the value 
contained by lY must never be 
changed [unless Interrupts are 
dIsabTed or on ollernaflve 
interrupt rouline supplied). This 
restricts us, because it means 
that a machine code register 
which could have been 
available to us now must not be 
touched, It is possible io cure 
this condition by using the 
pfogrom ot Figure Three as an 
interrupt routine. 

The SWAP error 

The SWAP routine which switches 
behween (he hvo ROMs ot the 
128K Speclrum Invariably 
enobles Interrupts, whicti moy 
not always be desired. 
Fortunotely, this error may be 
cured by the program of Figure 
Four. Simply write the instruction 
JP SWAP OK to locolion 5B00, 
where SWAP OK is the address 
ot the Figure Four program. 

The PLAY error 

At address 009CD in the 128, or 
009EC in the ^28+2. the 
STK FETCH subroutine is catted 
from the ofd ROM. At this point 
interrupts ore disabled ond lY is 
now being used os o pointer to 
the moster PLAY infofmotion 
block. Unlortunotely because of 
the two bugs listed above, 
interrupts ore enobled during 
the STK__FETCH coll, leaving iV 
containing the wrong value. This 
means that it an Interrupt were 
to occur during execution ot the 
subroutine then ther would be o 
one in 65636 chonce that (IY+40) 
will be corrupted — this 
corresponds to the volume 
setting tor music channel A, tn 
proctice this clrcumstonce is 
very tore ond I hove not known 
it to happen. Rewriting the SWAP 
routine as in figure Four will 
cure this bug. 

ERROR Errors 

This lost group of errors ore bug^ 
In the Spectrum's own error 
handling routines* Personally I 
iind these most amusing: 

The fNVALID FILENAME error 
|//om Master Your ZX MiCfOdfiveJ 



Budr 

in. the ^ 



If the Interface One is ottoched 
then the error message "Invalid 
fllenome"' is replaced by the 
message "Nonsense in BASIC", 
which is not porticulorly helpful. 

The BREAK Into CLOSE It error 

(trorv Master your ZX Microdrive.} 
In version one of the Interface 
One It is possible to create 
unusable areas o\ memory 
which ore not reclaimoble 
(except In mochlne code of 
course) if you BREAK Into o 
CLOSE statement which refers 
to one of Ihe Interface One 
channels then the memory used 
by the streom is not reclaimed. 
The bug has been cured for 
version Wto of the Interface Ona 

The INVALID DEVICE 
EXPRESSION error 
Most ironic of all is the curious 
error which only occurs with the 
combination ot SIX Interface One 
and Speclrum 126 or 128+2 It 
you hove a BASIC line such as 

1000 OPEN 4,"X*' 

(the line number must be 
greoter than 999) then you 
should by rights get the error 
message "Invalid device 
expression, 1000:1" — indeed, 
true Io form, the Speclrum does 
Indeed attempt to produce this 
messoge for us Untortunotely 
the message Is jusi too long to tit 
on a line! The Itilrty three 
choracfers in the error message 
will not fit on o line ot only Ihlrfy 
two squares. The Spectrum 128'S 
marveTlous little tul screen editor 
only allows for a lower screen of 
hwo lines (including one blank 
line above the error message), 
but his particular error message 
takes three tines, not two! It 
you're using only the lower two 
lines os the editor then the 
effects of the but oren't too bod: 
you merely get a few spurious 
things happening at the bottom 
of the screen. If you're using the 
whole screen as on editor 
heover then the bug is FATAL, 
causing an unavoidable system 
reset in 48K mode! A shame 
reolly — the poor thing was only 
trying to tell you about a bug in 
your BASIC Never mind — these 
things happen! 
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Gordon Hamlott takes 
his 128 into the mystical 
land of Kerovnia. 



The Pawn [128K only) 

Roinbird 

£14.95 



Owners of 128K Spectrums 
(SpecfrQ?} must be beginning to 
wortder i1 software houses 
actuolSy take them seriously, The 
besi games that ihev have hod 
so lar are reworkings of old 48K 
standards, perhaps with some 
extra rooms or better music to 
keep them happy 

Fear noH All thai hos now 
changed with the retea&e of The 
Pawn — o superb adventure 
WflHen by Magnetic Scrolls and 
released by Rainbird- Even so, 
you ore not getting oil the game 
I am afraid, os even with oil the 
extra memory avoHable, there is 
stMl no room tor the pictures that 
made this game famous on 
machines like the 5T and Amiga. 

7h& Pawn has had a 
somewhat slfonge development, 
Orlginolly written as o text only 
game for the QL. If wos then 
instontly torgotten about, like 
most QL software, If next 
appeared on Ihe Atari ST 
complete with some stunning 
graphics — the best ever seen In 
on adventure by several orders 
o1 magnitude. Conversions were 
then written for most disk based 
siystems as the illuslrolions could 



be loaded in separalely wtiere 
necessary. Bui there is simply not 
enough room in the 12S. so it's 
bock to text only, 

This Is not necessarily a cause 
tor gnashing o1 leelh and 
tearing of hair, for even in this 
torm, the gome knocks spots ott 
any other Speclrum advenfura 

Kerovnia 

The gome Is set In the moglcal 
land of Kerovnia. The old l<ing, 
Erik, Is losing his grip on the 
couniry There hove been 
assassinotlon plots ond rumours 
of insider Irading within the 
Farthington f?eal Ale Company. 
This Is an attempt to stop a take 
over by the Roobikyoub warts 
who ore distillers of the finesl 
whisky around. On top of alf 
that, iher© is a oeneraf election 
in Ihe offing with one ot the 
main candidates being Grinoo 
Bacor^burger, o dwarf violently 
opposed to the royal family Into 
the middle of this political 
turmoil comes you. 

Your first problem is that you 
ore wearing a wrisi band which, 
try OS you may, you connol 
remove. This Is unforlunate since 
if prevents you from crossing a 
thin red line Ihaf surrounds 
Kerovnia. Vou hovenf gol the 
slighesf idea at this stage what 
on earth is going on or what you 
are supposed 1o be frying 1o da 
As you Iravel about, so you get a 
message to deliver, meet a guru 
who falls about laughing 
whenever he sees you. find a 
snowman slonding guard 



outside a tower, some atchemists 
arguing about whose furn it is to 
gel the supper and of course, 
you have the chance to vote. 

Location descriplions are long 
and vivid; so much so fhaf the 
lack of illustrations doesn't seem 
to motfer too much. The 
problems are both both originoJ 
and difficult — don'\ expect to 
complete this one in one sitting. 

The main thing fhaf sets The 
PtJwn opart from other 
adventures is lis parser, which 
can quite justifiobly claim to be 
state of fhe art — even belter 
than fhe legendary Infocom 
porser This may seem like o 
small point to pay so much 
attention 1o but it soon becomes 
□pporenf that playing the gome 
is a lot easier than most 
adventures. Nol because the 
problems are easy bui because 
you can enter commands as 
you would say Ihem naturolly. 
There is no need to go 
searching for exactly the right 
combination o1 words, 

One example taken from the 
instruclion booklet, and not I 
hasten, to odd part of Ihe game, 
shows how powertui commands 
con be strung together, "Ge) QtJ 
except the cases bul not fhe 
violin cose then kill the man 
eating shrew with the contents of 
the violin case Remove fhe 
shrew's fail and use if to tie the 
pole and the noose togelher." 

Pretty impressive stuti even if 
the command is o load of 
gibberish. 

The game comes beautifully 
packaged — a hov. containing 
two booklets, a map ond a 64 
page novella written with fhe 
tongue never once leaving the 
cheek. This serves two purposes 
Firstly as an anti-piracy device, 
as you need fo look up certain 
words and secondly as a help 
section. A number of clues are 
ovailobie to you but only if you 
are prepared to type in a 
lenglhy cipher. Even then, you 
may not be allowed occess to 
the clue if you have not solved 
enough ot the game and the 
onswers that you get can be 
downright misleading oi times. 
You have been worned. 

It's a pity obouf fhe pictures 
but you can't have everything! 
Perhaps tl Alan Sugot does ge! 
round to launching his Spectrum 
disk system they will evenlually 
materialise but don't lei that 
thought slop you buying a copy 
o1 the game now. It you enjoy 
od ventures, then The Pawn is a 
must tor your collection. Even if 
you are not a fan, buy a copy 
ond see what state of the ort 
odvenfuring Is all about. 
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■ n the third specici orfer 
arranged In conjunct Ion with 
Argus Press Software, ZX readers 
con buy Ihree very dillerenl 
space games at a discount 
price 

Xeno IS a 1uturls!ic sporls 



simulation pioved out iri on oval 
arena. Vour objective is 1o slam 
the puck over the polished 
playing surface into your 
opponents goal. It's a fast and 
furious game fhaf can be 
played Dv two pSoyers or ogolnst 




ARGUS PRISS SMCe GAMES OFFER 

Pleose send me Xeno. Mission Omega and DefCorr). 

Nome . , . . , , ,,.,,,.,,,,,,,,,,, 

Address , ,..,,.,,,.,,,., , . . . , 

I enclose o cheque.'postol order for £12,95 Including 
p&p payable to Argus Press Software 

Send your remittance fo Argus Moil OrderKX), Units 1 
& 2. Conlon Developments. Watery Lane. Darwen, 
Lancashire BB3 2ET. 



the connpufer. 

Mission Omega Is on action 
strategy game in which earth is 
under This icon driven gome 
sets you the task of bulFding ond 
then coordinating a force of 
robots to combat the invaders. 

DefCom is o space gome In 
the shoot 'em up tradition of 
wholesale destruction^ Taking 
the "Star Wars" technology as o 
sforfing point, Defcom simulates 
ottacks on earth to be 
countered by your mosfery of 
the satelUte defence systems, 

These three games are 
avoilable at a price of £12,95 
including p&p only by mall 
order. Do not send your cheques 
or postal orders to the ZX 
address but to (he address on 
the coupon printed on Ihis 
page. Make cheques and postal 
orders payable to Argus Press 
Sottwore f^ieose olJow 28 days 
for delivery. 
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Are you decisive? 
Could you command a 
space freighter? Do 
you hire the Glork or 
Fligronk? 



PSI-5 Trading Company 

US Gold 

£9.95 



Commanding a star freighter 
tor Ihe Psl-6 Trading Company 
lsn'1 as easy as it's portrayed in 
gamies l^ke Elite. The problems 
lie in the fact ihof you have to 
coffy perl$hoble corgo to far 
Hung pofts of the galaxy, in o 
scrap heop of a %\\\p that's 
Crewe d by a collection ot 
galaclic oddbalis, while being 
shot at by every pfrate in Itie 
sectof. 

Moving selected Itie easiest 
option (nolhing's easy in this 
business!} of carrying nuclerilc' 
120 parsecs to Koz2ar-7, it's tJme 
fo interview 30 candidates tof 
your five crew positions, For eoch 
position you tiave six weirdos to 
choose from and can even 
punch up their record, but 1 
doubt thot'JI help you, Since tilol 
and error will sod out the good 
Ifom the bod and the ugly, I 
opied tor a 200 year old riairy 
Glork io handle the weapons^ a 
manhaling Palagonon to scon 
space tor enemy ships, o yellow 
blob called Yenx to navigate 
the green scaly Fligronk Io mon 
the engineering department 
and linally T3XS9 to repair things 
(since he's a robot I ihoughl he'd 
icnow what to lix ond when). With 
the crew in position and me in 
the captoin's chair, we headed 
tor the stars. 






TRADinC 

compfinv 



The screen display Is a ma$$ 
of windows, instruments and 
displays as you Issue orders to 
your crew thai show your exterior 
view, speed, compass, domage 
ond supply gouges, o picture of 
the crew member you're talking 
to and their controls, 

Vou can select the crew and 
then their octions from duclt- 
shoot menus ond order 
engineering to get power 
through to the stand ord systems, 
navigotion to plot a course and 
occelerote, scanning to search 
and Identity other ships and 
weapons ond repair to standby. 
That s just to gel starfedl 

The (un and gomes really 
storl when another ship 
approaches If it's a friendly ship 
and you accidentally fire at if 
you could break a long 
standing treaty but if it's an 
enemy you canl afford to teove 
it alone. Now you must ocf 
quickly as scanning must gel a 



fix before weapons con fire ony 
of It's four weapons either ot a 
specific target or at will. The 
bottle is shown in your view 
window but you probobly wont 
get a chance to watch ii os 
things realty heat up. rt>4essages 
flood tn from your c/ew as 
systems ore damoged and need 
repairing. 





X^JtfllWK^^^ 









LUt-ap. - 

status DvSPto^y ? Rank Caficet f^r^ ^ 

UJERPONS FIRING SUHIHIRRY REPORT 

Shots K^tLs 

IT) IS BLR CAN THR JHI BL Cfl TH 
Xat^togs 

<i.rrboks - 

Narvvks 

Skrot^ts 

Otf-iers 

Unknowti 



t1 you survive you moy get a 
chonce to organise repairs 
before the pi rotes sfnke again. 
FaJl, and you'll be desffoyed ond 
the pirates will ransack your 
shipi Either way your mission 
report will count up the profits or 
losses ot your mission as it 
deducts repairs costs^ casualties 
and lost ollies from cargo protltSi 
eorly bonuses and bounty for 
capping the Chilonk, Zeltoad. 
Fiofkon ond Trgntof pirates. 

There's no doubt that F^i-S 
Trading Company is ari excel- 
lent game but is onyone good 
enough to play il? 
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The authors of Batman 
return with another hit. 



once upon o lime Ultimale 
released o gome called Knighl 
Lore which hod real 3D 
graphics, a cule hero and lots of 
traps and things And lo. the sky 
ported and millions of gomes 
with reol 30 graphics, cute heros 
etc; coined down upon the 
iirmoment until the lirmamenf 
was crowling wifh the blasted 
things and the otrivol ot eoch 
new gome wos greeted with 
yowns ond "Oh look, on other 
untmote style 3D gome," 

Most of these gomes hod the 
look of Ultimo te's gomes, but 
didn't motch tn© feei; the 
combinotion of tricky problem 



solving and playobiiitv Then 
Ocean releosed their Botman 
gome, which hod some 
character ot its own and stood 
out among oil Ihe other Ultimate 
clones. Now, Ihe Batman outhors, 
John ftltmon ond Bernie 
OrufTifnond. hove produced 
Heod Oyer Heels ond hove 
improved the lormot even further, 

Ihe plot ot the gome 
concerns the Blocfefooth Empire, 
o group of four planets enslaved 
by the rulers ot the planet 
Blocktooth. Your task is to 
recapture the four crowns, one 
hidden away on each planet, in 
order to couse an uprisir\g, ond 
finoliy to get the citizens of 
Blocktooth itself to revolt ogoinsi 
their masters Boiled down, this 
meons wander around ond lind 
m© obfectsl but its the execution 
not the plot Ihot mokes it so 
enjoy obie. 



Brought to Heel 

You are put in controt ot two 
beings called Heod ond Heels, 
who hove developed o 
symbiotic relationship allowing 
them to eitrst seperotely or to 
join together and combine their 
abilities Head is a winged 
reptile with the obltifv <o glide, 
but who IS completely legless {in 
o literal sense], while Heels has 
developed powerful legs but 
seems to have misplaced his 
orms 

At the start ot the gome Head 
pnd Heels have been captured, 
separated, and imprisoned \t\ 
different ports ot Castle 
Blocktooth Graphicoily the 
gome looks lusl as youd expect 
— rooms with various moving 
objects, monsters, and problems 
to solve — but it's with the two 
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characters vou conirol tha! the 
game deparls Uom rhe usual 
tofmot. Vour Tirsr tosk is to geJ 
balh Head and Heels out ol the 
cosile so (hot ihey con be 
munited- To do mis Ihe pfogram 
allows vou to swdch conrrol Uom 
one character to fhe other, Ttiis 
might n,ot sound revolutionory 
but it's on original touch thot 
odds a whole new element to 
the game, Each character hos to 
(Ind his wav out ol the costfe b/ 
o dillerenl route, and hos his 
own suppiv of eJtJra tivesv objects 
to collect, and so on This makes 
It IJhe playing two games ot 
once, vet you also hove to 
orgonise Ihlngs so thot Heod 
ond Heels con still get together 
tor the loter stages of the gome 
It's no good getting Head out ot 
the costle wdh oil nis lives lett 
(upto ten ovQIfablel It Heels is 
lett trapped somewhere with tust 
one lite lett, 

Sometimes their paths almost 
cross and yoir con Mnd Head 
and Heets in the some place, 
but thev can't qulle touch eoch 



other becouse ot some sort ol 
borner, so vou hove to send 
them otr in ditterent dlrdctior>$ 
ogain. 

In oddition. if takes a while lo 
figure out quite what each 
Character is capat>le of Head'& 
gliding abilities can come in 
vefy useluL but it lakes o bit of 
experimenting to discover how 
best to conirol him, Thefe are 
some tosks. such as climbmg 
fodders, thot took me ages to 
get the hong of Heels js eosier 
lo control os he just hops obout 
o little bit, but being the strong 
one he comes most of the 
I m portent objecli 

PeincarnatJon Fish 

Scottemd oround ttie various 
locotions are such eitotic Items 
OS the Reincornotion Fjsh (a sort 
ot save gome option which 
allows vou to restore the gome 
to the sfoge where you first 
tourd the tish), the deodly 
donuts. hush puppies, cuddly 
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stuffed rabbits, tele ports, and all 
the weird poraphenolio that 
you'd expect in this sort ot gome 

Once you've reunited the 
dynamic duo your problems slill 
orent over os you ve got the four 
ptonets, comprising oround 300 
screens, to explore. The pfoblems 
Ihot he in woit for you are oil 
cleverly thought out - hard 
enough to tofte o bit ot thought, 
but not so hord thot they're 
discouiaofng. What makes 
solving oil these traps ond 
obstacles so intriguing is the foct 
that Head ond Heels, once 
united, can slill split up ond 
function separately This meons 
that whenever youVe faced with 
a problem you hove to wofk ouP 
whether il con be solved by 
Head or tieels as mdividuols, 0( 
the two of them together. 

I've played other games 
where control is divided 
between two or more characters, 
but these have olwoys seemed 
rother tiddly and cumbersome 
lo ploy, but here the game has 
been thought out so tnat the 
choice of which character(s) to 
control is actually part of the 
challenge ond odds to the 
gome 

Id thought that this style ot 
game had more or Jess been 
milked dry. but Head Over Heels 
proved an unexpected surprise, 
ond one that will keep you 
occupied for hours. 
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FIgut* 1. 



■ n this, the second part in our 
series on the Spectrum 128 and 
Ihe +2. we turn our attention to 
ihe fife storage system called the 
SILICON DISC or RAMDISC In 
BASIC J1 Is possible 1o save 
programs, dalo, or code onto 
Silicon di&c in much the same 
way thoi you con save them 
onto cossette, except that the 
command for accessing the 
silicon dl&c system Is SAVE! 
Instead oi just SAVE. Silicon disc 
has the advantage oi speed «* 
Ihe file is saved seemingly In on 
instant, 

Likewise It^ere are correspond- 
tng commonds lOADt, VERIFY! 
and MERGE! Ttie dtsadvanfage 
Of silicon disc Is thai every1t\ing 
stored there will be wlp^ed out 
when Ihe power is d^isconnected. 

In this Qflicle we are going lo 
look Qt the silicon disc 
organisation from o machine 
code point of view tn point ot 
loot, the terms "silicon disc* ond 
"RAMdisc ' are not very occurote. 
There is no disc of any 
description Inside the 126: ffieie 
Is only 128K of RAM memoify The 
system Is called "si h con disc" 
purely because il mimics a 
normol disc drive, but a disc 
sysfem il certainly is noi 

RAMpage 

Lost month I lofd you about ROM 
and RAM pages. This month. ) 
must dwell on the subject of 
RAM poges for a Utile longer As 
you recall there are eight kaM 
pages numbered from lo 7. 
and each page contains 16K. 
making 128K in. otJ. Whol you 



now need to realise Is that these 
RAM pages ore divided into two 
distinct groups, which we moy 
refer to as "NORMAL RAM " and 
"SILICON DISC RAM", Figure One 
shows this distinction dlagrom- 
otically As you can see, normal 
RAM contains three 16K pages, 
making 48K in oil — in this sense 
the 128 Is not really much 
different from the old 4BK 
Spectrums, Normal RAM contotns 
a screen, some system variables, 
the current BASIC program 
together with its BASIC voriabldS 
ond chonnel Information. Ihe 
colculotoi stock, Ihe user* 
defined graphics^ and so on — 
(ust as betore Everything new in 
the 128 happens In the otheF 
section ot RAM — the silicon 
disc area. 

Normal f?AM consists of RAM 
pages 5, 2 and (in that order). 
Vou will recoil thot page 5 is 
permanently mapped to 
address 4000h. and that poge 2 
Is permonently mapped to 
address 8000h. Under normol 
circumstances you will ftnd that 
page zero is paged in and 
mapped to address COOO — this 
meons thot normal RAM 
contains 4SK ot memory with 
continuous addressing from 
4000h all the way up to FFFF. 

The same cannot be said, 
however, for the silicon disc 
area, fhis consists of RAM pages 
1, 3, 4. 6 and 7 (in thot order), 
however none of these pages 
are permanently mapped 
anywhere. This means that in 
order to access part of the 
silicon disc memory you must 
poge in one ot Its pagest which 



will then reside al address CQIX) 
in piece ot RAM page zero 
(which must be restored after- 
words) If is not possible to 
access ail or the silicon disc 
areo of once. 

To make life easier. I shall 
Introduce the concept of PAGE 
CODES You see. each of the 
eight RAM pages possesses o 
PAGE CODE, which is a number 
between zero and five, 

NB: THE PAGE CODE IS NOT THi 
SAME THING AS THE PAGE 
NUMBER. 

It is the use of page codes 
which enables us to distinguish 
between ihe two different 
regions of RAM. ond to occess 
the silicon disc area sensibly 
Pages 5. 2 ond (le normal 
RAM) oil have o pog^^code of 
fiva Rages 1, 3. 4. 6 and 7 (I© the 
silJcon disc area) oU have page- 
codes less than five - In fact 
they run in sequence; 0. 1. 2. 3, 4. 

This makes addressing ot the 
Spectrums men^ory a little 
simpier. Uist month we 
established the convention 
whereby every byte in RAM 
could be reterfed to by a five 
digit hexadecimol number ^ lor 
instance, the fir^t byte in Ihe 
silicon disc Oreo would be 
referred lo os address 1C000, The 
"1" at the stort refers to RAM 
page one, ond the remoining 
four digits are the address within 
that poga 



INCHL 

BJT 7.H 

RET NZ 

ID HL. COOO 

INC A 

fie 



Flguta Two 

We can do almost exoclfy the 
same thing with page codes. For 
Instance, consider again the lirst 
byte in the silicon disc oreo. This 
exists on RAM page one; but 
poge one has a paging-code o( 
zero (see Figure One) Therefore, 
we can specify the byte 
uniquely by supplying the page 
code (?ero). and lt%e address 
(COOO) To ovoid confusion with 
obsoiufe page numbers^ we will 
nof fuse these together Into a 
single five digit number We will, 
Instead, define o new conven- 
tion OS fottows: place (he poge* 
code within BRACKETS, ond 
bilow It by the address, 
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{SF SPACE) eVTES 14h BYTES 



14h BYTES 
EACH ENTRY 



1400h BYTES 



-\ r 



-\ r 



FILE STACK 
(GROWS UPWARDS) 



END OF CAT 
MARKER 



t 



{OICOOO 




CATALOGUE STACK 
(GROWS DOWNWARDSI 



SYSTEM 

VARIABLES 

etc 



(4HSF'NEXT) 

(4)(SF-NEXTK14h 



t t 

(4IEC0O t4|FFFF 



A TYPICAL FILE. 



HEADER 
IN FORMAT tON 



FILE CONTENTS 



-^ 

9 BYTES 



FIgur* 3, 

Using this second convention, 
the flfsl bvie o' RAMdisc in 
oddiHon fo having an absolute 
address o1 1CO00, olso has a 
I^GECODED ADDRESS OF 
(OJCOOO. 

Just to give you a better grasp 
of Iho new convention, here are 
some equivalents, in both 
obsolute and page-coded 
address systems: 



1FFFF 

3C001 

4D800 

6EE0O 

7£BeC 

4000 
ABCO 

FOOO 



(03FFF 

t1]C001 

(2JDBO0 

(3]EE00 

(4)EBEC 

(5J4000 

(5JABC0 

(SJFOOO 



[Note that in the old absolute 
convention the lasf three Items 
could also be referred to as 
5C00O, 2EBCD and OFOOO 
respect! velv]. 

I hope oil Itiis makes sense. 
The point Is that a single regisler 
pair will not hold a 126K 
Oddress, since a register poir 
can only hold four hex digits. 
Therefore, to hold such on 
address in machine code we 
wiil require ihtee registers, not 
JusI two. We nriay use either the 
absolute or (he page*coded 
convention, whichever Is most 
convenient at the time You will 
find that when workrng with the 
silicon disc area, page-coded 
addresses are a lot more 
helpful, As an example, suppose 
we wanted to store the page- 
coded address (4)E6IC in the 
register triplet AHL. To do this A 
must contain 04, whilst HL must 
contain EBEC. As long as you 
remember thiol this is a page- 
coded address ond not an 
absolute address then you won't 
go far wrong, 

The odvanloge of poge- 
codes is ihol they make 
everything nice — lor instance, 
the whole ot normal RAM has 
the same page-code (5), and 
furthermore, the page -codes of 



The first nine bytes 


of a standard file contain the ilollowing 


header informotion 


; 


HD 00 (one byte): 


Fiie type, 00 = program 




01 = numeric orroy 




02 = string array 




03= bytes of code 


HD_OB (two bytes): 


Length of file. eKCluding header info. 
Start address from which tile was SAVEtd. 


HD QD (two bytes): 


HD_OF (two bytes]: 


Length of program, or name of array. 


HD 1 1 (two bytes): 


Auto-fun hne nurrsber, 



Figure Four 

the Silicon disc oreo run 
sequentially; (0], (1], (2), (3) ond 
(4), We may use this fact to our 
advantage in machine code. 
For instance, suppose AHL 
contains the page coded 
address of a byte In the silicon 
disc area. How may we 
coicuiote the page-coded 
address of the byte by toiiowing 
if? Figure Two shows a possible 
solution. Imagine how messy this 
simple subroutine would 
become it we were to use 
absolute addresses insteodi 

Memory 

The very first subroutine in this 
month's main program Is called 
PAGI_JA1. and its purpose is to 
page in the RAM page whose 
pagecode is held in the A 
register. If the page code 
specified Is (5) then It will page 
In RAM page zero, restoring 
normal RAM. The subroutine 
works by converting the page- 
code to an absolute page 
number ond then paging in 
normoliy. this subroutine is the 
key to using silicon disc 
memory, ond both the 128 and 
the 128 + 2 contoin similar sub- 
routines In their new ROM. 

Now it is time to look closer 
still at the silicon disc memory. 
Figure Three shows how this 
memory is organised. Growing 
upwards Ifonn address (OjCOOCl is 
the file stock. Every lime o file Is 
saved 11 is added to the lop of 



the tile-sfack Eoch entry in the 
tile-stack contains nine bytes of 
tieader information toMowed by 
the tile Itself as it would be 
soved on cossette or microdrive. 
Figure Four shows the meanings 
of the nine bytes of heoder 
information wich precede each 
program, DATA Or CODE file. 
Note that undec normoi circum- 
stances this header is transferred 
to the system variables HD 00 
to HD 11 (5B71 fo 5B79] while a 
(lie IS being processed. 

Growing downwords from 
address (4)EBFF is the catalogue 
Stock. Each entry takes exacfiy 
twenty bytes, so the first entfy 
will begin at address 4(EBECi 
the second entry at [4)EBDe. ond 
so on. Each entry in the 
catalogue stock is a reference 
to one of the tiles in the file 
stack — in other words, there 
are always exactly the same 
number ot entries in the 
catotogue slacit as there are 
tiles in the file stack. The top ol 
the lite slack is pointed fo by the 
system vorible (SF NEXT) o I 
address 5B83 This is o two byte 
system variable containing <it\ 
address which is aiwciy% 
assumed to point Into poge 
seven (le poge-code (4]}. This 
means Ihol the catalogue stock 
can nevef grow beyond (4JCO00 
— as o consequence there is a 
maximum limit on the number of 
entries the cotalogue stack may 
contain — five hundred and 
sixly-hvo in fact. This means that 
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the file-slack may In lurn contoln 
at most 562 flies, and Iherelore 
the moximum number Of tiles 
which may be soved in RAMdisc 
l5 562. however $mQl[ fhe files 
might be. 

At fhe fop of the colalogu© 
stock Is a twenty byte 
information block called fhe 
"end'Ol-cat" marker. Only three 
ol its bytes ore important, 
however, Figure Five shows the 
Informollon conlained by each 
entry In the catalogue stack, 
whilst Figure Six shows the 
corresponding )ntormot(on 
contained by fhe end ol* 
catalogue marker, 

Beorlng all of this in mind, we 
can now examine the main 
progrom of this article, whtch Is 
calfed SUPERCAT! The progfam 
may be colled from BASIC with 
Ihe command: RANDOMIZE USR 
33200 which runs the machine 
code from the label SUPERCAT. 
Note Ihol (RAMTOP) must be less 
than COOO, so fhot fhe switching 
of pages wiU not affect the 
machine stock. 

The progrom will list on the 
screen o complete and highly 
detailed catalogue ol 
everything saved in fiAMdisc — 
M will lell you what kind of tile if 
is, its oufo-run line number fit it 
has one), its intended location (it 
It's CODE]: and so on. If you 
examine this program you 



I 



This is a tvplcoF entry from the catalogue stock, assumlr^g that IX 
points to tl^e first byte; 

IX +00 SF_NAME l(er> bytes): Filenorrje, with trailing spoces i1 

necessary. 
IX+OA SF .START (Ihre© byt»s): Page-coded address of sfort of 

file in file-stack. 
IX+OD SF_LEN (three bytes); Length of illeJncJuding header 

info. 
IX + 10 SF END (three bytes); Poge-coded address of first byte 

in file-stack beyond end file. 
IX + 13 SF_FLAG (one byte); Normally reset (unless file 

CO Instruct ion tncomptele). 



Flau'« Five 



This is the information contained by the end -of- catalogue marker, 
assuming that IX points to the first byie. Note thot Ihis morker is 
indexed by {4)(SF_NEXT). 



IX+00 
IX + OA 

tX + OD 



SF_STA1?T 



(ten bytes): 
(three bytes); 



Not used. 

Page-coded oddress of first 
spare byte in RAMdisc, 
(severe bytes): Not used. 



figuf* Six 

should see how the stiicort disc 
area works, quite comprehen- 
sively. If you're o mosochtst you 
might olso like to reter to fhe las! 
article in the STREAMS AND 



CHANNELS series which ended 
quite recer^tly in ZXC, 

Next month I'll be looking ot 
the possibiliftes for eictending 
BASIC on fhe 126. See you then. 



Hl>^lt> 



iK^.ti>_» 



z 

i 

E 

< 

ot 

o 

ot 
a. 

S 







a. 

i 

54 



KKf) 
SIFT 
K 

*f 

port 



IMHWn ltUL_TVT 






n 

■A 
M 

II 



AC MOQti 
t¥ Of, 

*. I 

iDB 1,,* 

9 14 

U K.TTFB 

on (c).i 
nr K 



oic m\* 



1 Ttll Imijilii 6 mf\rr Xnrm 

ftlil4< I tf Iva. 

k^ia t«rl fi4 r«S<t trt |«4l^. 

Jl*« ■■ ■«! I Hit ]Pjll . 



hrt t« k* ptatM tf fngTM. 



TMK TTTT 



HVM nUB>m9 UlT 



SVM 1^1 HK) 



4» IT 
lU 

fu ws,tmxue* 

MT 14 



ti- i4iv 1« Vint rut T 



CkTTXi- and nt alTlns htir 







46 mffi 






Tt 


■Uft 


U A.I 




ftl> hUb iKti af M, 


tltlH 




CUtBMl 


."S",* 


mm t« Mt, 


n 




U «,l 




ii. 1^ |«rt *f ■,, 


IS 


IH^ 


Jt^ tf 




tiui Hfi* \* trint m hn. 


IF 




Hi 






IF 




tb 






If 




U* 






W 




ffll 




im «JIH*i> rtnrt Mc «l(lt. 


aG4a« 




ClttBOSl 


™j^> 


ttuii ClTrt »« <l«ll. 


ri 




■Vtf 




bv KltM^C lul k« 4J«Lt,. 


IM* 


»JLt 


ijB cr 




)»l.l. Inr nt1)kii. 


TSK 




« *) 




nuw ■«■ 1* -r f«n*ct. 


rtU 




a- »« 






JMl 




ji e,i«_ 


UL» 


J«i» xltk 4i«ll* •^ir ti f . 


aun 




ug*,ci<r 




feltlU -i- 1> f aja* aam*! 


IP 


WJUL* 


»*r rt 




mn 4i«iu 


« 




OB HTfi 




•Kara. 


tf 


bKUiU^H. 


la * 




*■-«. 


e 


BKIKU,.!!! 


nn K 






» 




nn H 




•iailh Fi4l«1«i>. 


c> 




ma le 






rit 




RSR ir 




KMk tl4h ^# <f «*,. 


4* 




WI,R 











t*t,1. 




fCf. tpf iiK4 ar Jin. 


CHRP 




ClU ttl%.9ftajK 


Adt Ml* •altalAl**' aluftt. 


fl 




tor tr 




tn Mdi tn« af **t, 


»»4» 




cuL I'm 


,«rui^ 


hHk m* uKalatw alMA, 


V 




nt H 




U.tl 


HK4HV 




«u <*t* tJJS* 








(tl « w w »} 


u,ims)( 


04 




■«Utf4« 




L..«1»)«<«y 


or 




<M 




Ji 


» 




■<«< 




ifM* 


i» 




■rf ult 




■■mil. (dwUMr ^tl. 


eiri?* 




au. tWf 


iin^rnci 




H 




fwir 




Ai> raqairvi U. ef *lit«. 


n 




nai ir 






tt 




oat 




llv Hifi ■■ it Ln41l« l#««4«t 



ZX Computing Monthly ■ Jur^e 1987 



im 



mm 




^H vf ^^HV^H^g^P 


tir 




Ub,* 


)Wi 


MetwttWW 


tS l.'tfH** 


IT 




vn 10 


n 




IK t. 


M« 




JB H.VCtWI^MV 


cjijeifl 


■fmii,r 


em Ksc.HLmoB 


C) 




Mr K 


» 




HF ■■ 


n 




nta 


Of 




MB «e«i 


MH 


mAtjnu 


tfrHwM 


1* 


iT^ew 


IS »,<«.> 


*l 




OffHt 


Ifl 




Mr M 


ia« 




WAWJ^tt 


W* 




u i,'*|Mtr 


« 




mft *o 


» 




UI.llLl^ 


i> 




iv n 


i« 




unim 


« 




IHC D. 


71 




L*i.(l») 


M 




IK « 


tf 




ue.tMi) 


*> 




CK ■, 


4t 




Uktdh) 


»I 




)He ID. 


e> 




mm -K 


u 




t» e,(iB.i 



» 

JTFPM 

») 

«> 



i!Tr>i 

n 



tVfi 



tt_m_net 



f*_»,ini 



1* K.|^Wl 

L» t(,WU 
ISC 4,i 

H* m 
two. 

u leant 
u m.m'jaa 

KM ir 

LK 

JF fc.lFJfTI* 

■t T,l 



IKKfl 


bt »,«« 


♦e 


IK 1 


tut 


A ir_ii4_hiu 




a««Bft 


ti ff.ini *w K 


CI 


Kr K 


»*»'>* 


U J,{«Il.t«) 


1IHMI 


t*H;iiHt_rat 


IT 


iW4 


MU 


ff l,|*,l«|BjCt 


ipe 


u i,Hiiosrr i> 


!• 


MEa 


I«e* 


A; i^mjmmm 


>• 


BK * 


woi 


ff t.lt_ltlM«l 


» 


HC k 


i«n . 


» t.wjim 


IH 


i* t,tinajraf I* 


C90CA rr_n)Mict ej44- »o«r,iiimini 


J*Tt« 


U l.dl^lM) 


IHi 


9«4 


»«* 


««,fr_BTAPlll* 


Jttf 


Ul,!? 


tf 


MTI* 



Jan* ir Mfl^i t** l*ni. 



m*l Bu l l I r U *w Iwh l . 



Mian. 



h* 144U (f rij^BH 
*)■ ifil thr fm fill 












n^* ffgt-rrtiri tMimi *f rii*. 

im%m*9 K« ^r««« f« aH •■Mr. 

H4n iMT oMatalt 

iKl* »!•■ «<i«<4 kUr ar (Itot 

HMt )«WM If flit. 
Ki> Imfik ar ■■■I n ' Ufa. 
kl ****** I* tt t lt ■*tdt*t. 



Ht* In mtX Ivl* tiT ii«B4*r 14*. 
>ii^ if ail t Nr^o 1rmisf«T^, 

JdW II Mai. W%* an ■>■• HUr 

Ig.) t^m 1* abtfl «f {pBl] *«•-- 



n 



em 

tUMO 
CHTM 

enua 
n 



Mt H 

ji m^mtt 

M K^rv_im_UTt 
I* tetiH_ttct 



It 
n 

ISO 
IT 

*« 

UK 

H 

IT 
m.w 

S7 

1*41 
JB* 
•T 

IV 

HH 

It 

nil 

CMIH 

urn* 



CtVMO 



IT_|fi|,IUT 
lf,«l^j»rt 

■rvit 



irrrfm Hiipin 



^1* |H«f« aT lUww 
1»> nit tfpti 



Jtf»» If aacaftt anmf , 
Jaf ir atrliic uraj. 
Jid* If 



J^* HllaH rila la I 



n 



to 

4t 



14 
II 

m 
ti 

not 
ion 

n 
» 

CI 



ci>_a^uiw 



Ct,WS.B 



W H,<lD_1|) 

ou Hit.Hcnuji. 
M mjjuja^ij 

Itoa m- 
Mt 14 

LI tt.imjmi 

call. *OV,iK,K. 
LB t,'*!***' 

m 14 
m K 

'ULL wfi.Kmki^a 

!*•,•.* 

U 1,1 

u> w 

m ifr 

■Hi 

wr i« 
Li *,■<■ 

I**, II 

ClU »*C:},ri,l.i 

LI H,Sa_i») 

t*Lk WH,BKnUJt> 

MT » 

Ll4«4i 

JP •OIHwlK«_<t) 

ac atH 
i^v n^VtSOwH 
mr* »,fiOi,«.» 
l»t to.w 

m «fft 

tm ir,rr,rr,m 

■•* IFiit,l»^it 

^mT,ir 

nttK 



MM 

u h** 

LI 4,(H) 
1« It 

cr (■.) 

IK ■. 

A n,fr_m\jttt 

fVtt 

nr K 



mir Til H I 

MB>4- IHWU. al run. 

l|0al *ala UtlU f««*m4-. 

rtiH i*vt» f rit*. 

UlvMfWIHK. 



Jl^f M l HH *K*4ta ILK ■• 



Kfa •*!•-»« ll«* fiartaft 

Pf 1*1 tat*-ri* ilM hriAtr. 
J^ip la Bill, 

hiHl la kiia<i 






IH**^ 



htat La taa. 



ftljii a a^aa. 


■ri- allim •< Em MM* 


il^Hl 'flw 4l«lla'. 


TFltH U *wlaal. 


mull piif*>*41*c ataa. 


jwif t« alt. 


**. (tl* lr»a. 




CBnrt la UCil itanflar 


hrlM LI. 


J^ If n«wrl( UTV* 


fna« ♦t»l 


IW* H'l 


hrtal •>»! 


niir m m 


At- iHvUt ar HIK (lla. 


tl*Bl *'■«« itctta*. 


ItIM HI fwUBl. 



twtttt m ftftdtpa, 

^^ la m n i g iii tut mVttmt 



■li tia la aai 

■.I ral^a 1* (lla 
MMr tail. 

•la U^O, wt »!■ 



fW 



O 

Z 

S 

S 
< 

o 



raw* ir i«wn*l*n *t,tt*nim. 
■^rlHi far all <lir 



o 

III 



ZX Compuring Monthly ■ June 1987 



55 



m 



OPflt 



IT 



ad HI* 






for ■■ 

cm. tiVie.cr.H 



■*l««t itnt* t»* Ivttfr HrHfi)' 



hif* l« awl F^« EvUJi}«f f4l. 






■ it «l»l* tf tt^tlimt kaa 



cectH 

II 

iKi 

curM 
HUM 



Ji^ ir 



nvdi 



« 
ftEIT 

U 

■1 



KJVf 



V )■,■■ 

CILL •4fC,CP_aM* 

Lfeift,ine 

*"■.,« 

^*^■ 

U CL 

nr n 



klpAkWllMlVr, 






■v^^t rv All a** MArtt*. 



CKSK 

IT 

DVT 

«■ 

'*•»■ 
sunt 

■T 
WW 



4A1 

tr* m. 

JV EiK^HKI 

.nvK 
u *,oi 

Mftt 

u K.rrw 

IK H 

jm t,te_nim 
n H^ia 

u 11,01; 

it Ht««m_mt 

u i,» 



i^t It «n fiis* «*«h Tiih, 

>i | n l tar *JI ril** m «!,« 
I«11>T 'HTB IHIB 'I 
ilba ■■fen' af ^c« N*«4i 
hint i Jli ii ■! <vi9« aaidi 

niw iw til 



«.■• 1ai«lh .r Hi -l-vk - I4lh. 
Hi. >l«tl. 
IKi* -I. 

trmn all rilaa. 
Kl> BBkn «f fllai. 
i(*a] Mte*> 4utti-, 
trMk awAar T rtl*a. 



i*in Tiia/ 

u&i* ■ jii r «f kgpl*a wit«al« 

U*al '■!■ tUlt^r. 

mm nj*» i ^ VrtH riHtali^ 

man tu ?||*(s«} mi >' 
h'lw*' «Ttn HkllH at nit 

maa Mr vfHl «U airf raiarm. 



Disc Manager 
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^ Isc Manager from Bradway 
Software is a compfehensJv© file 
and disc moinfartonce utilitv. 
(ncludlng a tile copier, a disc 
doctor, and comprehensive 
9- page manual. The loader 
program provides you with tour 
opiions: Disc doctor. Fite transter. 
Select load disa Select save 
disc Disc doctors provides 
focJ lilies tor examining the free 
space left on Ihe dtsc printing a 
full catalogue, or getting even 
more information oboul a file IT 
anow$ you to select files tor 
efosing, rename o fite or read a 
block from the disc info the 



Spectrum memory; the contents 
con then be examined, edited 
and 1lr>allv writlen back lo o 
disa 

The arrarigemenf of the files 
on o disc along with the 
location of the empfv sectors i% 
provided by the "Ifsf block" 
faclliries which wllT also list fo 
the prinler "Modity block" ollow^ 
you fo alter the contents o1 a 
block and the "write block" 
locility permits saving the 
contents of an edited block 
back on the disc oftej- sultoble 
checks. 

The fife copier allows you to 
select and copy a llle or groups 
of files from one disc to on other 
The program checks fo make 
sufe that the sove or load disc Is 
In fhe approprlote drive. It 
copied a disc from my 17SK 3.5" 
drive to my 720K 5-25" drive 
wllhouf difficulty However, It does 
this by loading files into the 
computer memory (29K Is 
available) and awalflr^g a 
keypress before saving: patience 
Is necessory or a large brick on 
ttie keyboard! The copy program 
is optimised fo use the minimum 
disc space and tiles ore copied 
In the order selected, This allows 
you fo keep precious groups ol 
files together, and oiso to assign 
a precedence fo files which 
hove fo be saved on o fairly tuil 
disc 

Finally, the instruction manual 
contains some Involuable 



Information on how fo recover 
damaged or erased files (the 
erase, of course, merely deletes 
the cafoJogue fiffe). It lelts you 
how to seofch ihe disc check 
the blocks, re- insert a nome Info 
the directory, and recover the 
file thol went missing. Great stuff I 

Most of my gripes concern 
two-disc systems or large 
capacity discs, For those with a 
single disc system, f would 
recommend this program: go 
ohead and buy If. It Is still 
helplui to users of Twin discs of 
similar sizes, and Indeed, useful, 
though not perfect, foJ those who 
have discs of two different sfiei 
My principal Irritations were with 
the clumsy transter system: wifh a 
two disc system, the tronsfer. 
once initiated, should be 
automatic to the end, Similarly, 
you have to go right back to the 
start every time you wish to 
change source or destination 
drive, ond then reload fh© 
tronsfer progrom; not o good 
idea. There is no single-key 
"compact" option, no "rename 
disc" option, and no single-key 
'lormat" option: this is useful If 
you wish to extend fhe 
catalogue file, particularly 
necessary wilh large capacity 
discs, but again this facility also 
is lacking, 

Hopefully, tor users of more 
complex disc systems, an 
upgrade is in the pipelina 

John Wos& 
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The British Empire 
attempts to strike back. 




■ n i879Genefal Chelmsford, 
(Common ding the Brllish forces in 
Africa decided ihot the only 
woy to slop the disputes 
belween the Boers ond the Zufus 
wos fo lake over their tvyo 
countries ond govern them. The 
result(ng police' ociion was 
one of Ihe worst massacres in 
Brilish history os the highly 
trolhed British troops guniied 
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down the Zulu warriors^ This latest 
worgome from CCS hos biased 
the octlon in the Zuf j favour !o 
produce a ChoHengmg wor- 
gome with o difterenca 

Two seporate scenarios ore 
included on eJther side ot the 
gome tope In which between 
20.000 and 48.000 Zulus attack 
unprepared British regiments, 

Ihe British begini both 
scenarios arranged In their rigid 
square lormatlons thot you must 
monoeLivre between the broken 
wolls ond trees Ihot form this 
barren landscope. The size of o 
square thai is made up trom 
soldier icons indScotes Ifi© size 



ond strength ot the regimen! 
and range from the strorvg««( 
5 K 5 down to a single soldier, 
olthough even ihis represents 6Q 
trained soldiers The Zulus swarm 
at you in their famous horned 
beast formation with the moln 
body supporled by two tlonking 
horns. This from pies the enemy 
under a wove o1 spears. Even 
though the figures are little more 
thon UDGs which shuttle along 
at a snail's pace, they make o 
letreshlng change trom the 
usual wargaming symbols and 
remind me ot my old figure wor- 
gaming doys. 

The gome Itself Is o tosclnor 



fng closh between two totally 
diftprent but well organised 
ormles. The British hove the 
odvontoge of tlie pow«r and 
can gun down the Zulus trom a 
distance and hove the 
formidable lancer and cavalry 
regiments. These key soldiers can 
not only shoot from o distance 
but con olso breok Zulu lines 
with charges and tight 
terociously with their swords. The 
Zulus outnumber the British by 
thousonds and use this advant- 
age eftectively as they attack in 
massive waves. They ote faster 
than the armed British and Ofe 
formidable hond-to-hand 
fighters. As British commander 
you'd better not let them get too 
close or you'll quickly lose 
troops end f If ©power ar^d face 
an Alamo styte defeat, 

Three leveFs of play ensure 
that there is q see nor lo that you 
can win. one where you just get 
beoten and one that's a totot 
disastei This forms a highly 
addictive formula that will drive 
you back tor more 
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gunrunner t\Qi Ort IntfanUy 
iOfgi«itQb(» plol (save 1h* planet 
from ctoom •tcj but wry 
memofob^e gomvpkiY thai will 
undoubfediv oppeal to arcade 
pioy&rs. 

iven the bosfc gam«play 
ld«a sounds io» tt^ori profnlilDQ 
-^ It's a (eft to right scrolling 
game In which you manoeuvre 
your Gunrunner charocter over a 
plp« system, avoiding hovertng 
sconnlng orbs, bombs, deadly 
domes ond various lethal llytng 
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objects, The exectiKon of the 
go met however, \t superb, your 
chofocter Is remarkably mobile 
ontS very smoothfy animated. 
When a string o( flying godgets 
oppeofs behind you your 
cnofocler can duck down, hjm 
ood shoot In one fluid 
mov^tnent. &iit this Is juaf one of 
hfs Qcllons, he^ |usl os good In 
the running ond lumping 
deportments toa Ad this agility la 



0t$«ntlal OS the hazards appear 
vsfY quickly ond In no set cfder. 
It you go back to the beginning 
having lost one of your Uvea 
rttere's no telling how the 
delending hardwore will hove 
re>afouped Ibi the next game 

Along the woy there are 
ob^ecli to pick up extra (Ire- 
power, poison shields ond a let 
poc The poison allows you to 
ol&ot the jcreen o1 nasftes 



severoi rimes* the shield olJowi 
tempore ry invtilneroblflty again! 
direct hits and the Jet pack wilt 
give you a short-tlved airborne 
Interlude 

If you manage to tigh) youf 
way through a level you musJt 
look forward for a pedestal 
which will tnansport you to the 
neict level. A good [but 
exasperating] touch occurs as 
you stand on the pedestol when 
Q lost minute wove of nasties 
con d[5>po5e of you betofo you 
ore transported. In between 
levels there's a bonus shod out 
where hovering in your |et pack, 
you must pick off waves of hi- 
tech nasties until you ore hit. 

Gunrunner Is a sophigticaled 
shoot^m up with advanced 
animalion. challenging game- 
pioy and plenty of shoot-em -up 
action Its ten levels of dltficulty 
should provide enough 
strenuous ducking, dodging and 
biosting fo sotlsfy even fne most 
demanding arcade player. 
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Brian Becket with news 
on the Ql scene* 



Fate is not kind ond my QL 
went rhe woy of oil llesh the 
ofhef week. Its bock in working 
order but not soon enough for 
me fo pfay around with some 
software packages long due for 
a mvlew in these hallowed 
pages. So general news and 
rumour will have to do tor this 
month. First ot all. let me correct 
a previous report on ABC 
Elektronic's up-comlng/soon-lo be 
up-coming QL up-grade kit. 
Controry to previous reports It 
do«s riot Inctude disc drives or o 
disc Interface but the main box 
does hove room tor Iheir 
Inclusion, Those cunning Wesi 
German's of ABC may devise 
good QL products but Ihelr 
English leaves something to be 
desired and their handout o 
couple of Mlcrotalrs ogo was 
worded In such a way thol I 
reod the Inclusion of disc drives 
In the up-grode kit. So forget any 
great borgoin and while the 
ABC kit stiTi looks good, it isn't 
quife as good a deal os it 
looked back then, Wllh o bit of 
luck, the foik at ABC wlli hire an 
English PR release writer and 
concentrafe their time on other 
ond better things. 

In the meantime, Oigitol 
Precision (which Is handling the 
ABC upgrade kit in this country} 
Is releasing its own keyboard 
ond on upgrade kit Is available 
I'm not sure at the moment 
whether the upgrade kit is the 
ABC one or not but the 
keyboord is Digllors, Its known as 
the "Deluxe Keyboard" and sells 
for £89.95. It has 83 keys with on- 
board number pad ond Is 
designed for maximum typing 
convenience It looks 
suspiciously like o prototype 
keyboard I saw exhibited at the 
some price af a recent Micro- 
loir by some compony or other 
based in tfie Nofth ond, It its the 
same one, it looks like o bit of 
wheeling and deoling has been 
going on ond the Digital Empire 



is growing by leaps and bounds^ 
The QL ship has gone under 
ond somebody hod to reoch the 
llfeboot first. Given Dlgltol^ 
excellent product record I'nn 

8lod It was them ond — if 
Igltol acquires o virtual 
monopoly on QL products or 
Ihelr dlstrlbullon. it should prove 
no bod thing. 

Digital's deluxe keyboard Is 
compotlbie with oil QL disc 
drivesj'intertoces, RAfvl 
expansions, printers, mice and 
softwora In other words, it is fully 
compotlbie with the myriad 
products and addions which ore 
either still avoliabie or hod their 
brief moment of glory in the 
morkelploce Its on externol 
board so you get onother 
perlpherol but it connects easily 
by cobie to on interface titling 
into the flCW9 co- pro cesser 
socket. No soldering or 
electronics experience Is 
required- There ore live user* 
progrommoble function keys, lis 
block ond matches the old 
Sincioir box thot we known ond 
(ove so well. I haven't had a 
chance to type on one yet but 
(If It is the same keyboard as the 
prototype I ployed with at that 
Microfoir) the feel of the keys Js 
excellent ond rivals the BBC ond 
my very own electronic 
typewriter. I wHi be reporting 
further details when I get one to 
try for reol, kick around and 
othenA^lse abuse for your 
enlightenment. 

fwreonwhlle. over at Schon, ^he 
compony's slot-in QL keyboord is 
now ovoilobie with plostic 
moulded keys and an external 
IBM-type QL board is due on the 
market In a few weeks, if Schon 
meets Its schedule. It should be 
ovoiioble by the time you reod 
ali this so give them o coll and 
ask how much it costs (they 
neglected to tell me) or 
whotever else you want to know 
obout It before i report further on 
the motter Besides^ Schon likes 
calls. The MD called me up o 
week or so ago to ask when my 
review of the slot4n keyboord 
wos coming out because he 
hodn't hod ony colls from 
onybody out there as yet. I 
pointed out that his keyboard 
review was on the stands at the 



moment but didn't mention that 
this column just might not hove 
ony reoders to coll him up. So 
hetp prove thot there is 
Intelligent, OL-lite In the universe 
ond ring up Schon if you ore 
Interested In o keyboard or If 
you would like to show them that 
somebody out there really does 
care 

For the iotest on the sotlwore 
front, we hove to go bock to 
Digital yet ogaln. Soon to be 
releosed is o desk-lop publishing 
pockage or (as the company 
was being a shade quiet on the 
subject tor the moment) 
something along these lines. This 
can only be good news os desk- 
top publishing Is not only ail the 
roge but is ideally suited to the 
QL which hos few other markets 
to oppeol ta A month or so ago, 
I brietly reviewed the Front Page 
QL desk-top program tor the Ql. 
which so tor has the field pretty 
much to Itself, ond noted the 
QL's growing poputority wllh 
small groups putting out news- 
sheets, hondouts ond so on. With 
the QL being cheap (if you con 
still find one on the High Street) 
or a second hond borgoin, its o 
noturai for groups without a lot 
of money to throw around who 
need o quolity computer with 
lots of good, economical 
software ovaiiabla The Front 
Page is a good product with, as 
the company admits, certain 
iimltatiions dictoted by the 
product's low price If DIgitol Is 
entering the field, I would 
expect on excellent product ot 
o reoso noble prica 

Lost month. ! suggested that 
all diehard QL owners without 
disc drives Immedlotety stort 
looking for soma The lost few 
weeks have only reinforced this 
opirilon and, to risk beating on 
old drum. I stand behind this 
opinion even more firmly than 
before. I've now hod severol 
more microdrlves go haywire 
and white most of the doto con 
be saved the things ore now os 
out-doted as the pyramids and 
for less interesting. If you ore 
going to keep the old QL ticking 
over for any serious purpose, 
disc drives ore Inevitable and 
you might as well bite the bullet 
now OS later. 
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Budgel games are 
accounting for more 

sales than ever. ZX 
looks at the latest 
releoses. 



■ f the computer pres« is 
anything lo go by, budget 
software is taking over the world. 
Nobody is buying tult-prlced 
gomes apparentTy (unless they're 
conversions of coln-op tjtie&l, 
and certQlinly MosttrfronJCt If 



ttiey're not taking over (tie world, 
are toking over Melbourne 
House 

TTiere are a number ot 
softwore houses competing for 
ttue budget market but for the 
most part It's a three way fight 
these days^ Mastertronic were 
the tlr^t In the field, closeEy 
follOM^d by Firebird's Silver 
ronge, and these two hove been 
slogging it out enthusiastically 
lor a while now Recently though, 
Code Masters, the label founded 
by a couple of ex-Mostertronlc 
progfammers, has mode quite 
an Impoct with gomes such as 
BMX Simulator and Terra 
Incognlta. 

ThTs month we've received 
some new releases from all three 
o) these companies, giving us d 
good ehdfice to compare a 
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variety of products ond take a 
fook at the state of the (budget) 
art. 

Firebird 

Rersar\ally I've not been as 
impressed with Firebird's stuff as I 
have with Mostertronic's or Cod© 
Mosters; but they hove been 
improving a bit lately Thrust was 
perhaps their best release tor 
the Spectrum, ancf Thrust II, whilst 
bosicoiiy the some, added a 
couple ot frills to the addictive 
formula. Their tatest gam% 
TUbarubo. is a talrly run of the 
mill effort, You have to find your 
way around a school buiiding 
and collect £50 to pay for a 
broken window. You tiave to 
contend with the usual 
assortment of deodly sprites^ 
ladders ond so on. and while 
this Is the sort of thing that could 
hove been sold at full price o 
couple of years ago it's still o bit 
blond by today's $tondords, 



Mastertronic 

There were quite a few 
Mostertronic releases Just after 
Christmas, but they've been o 
little bit quiet lately (probably 
busy planning to release 
Melbourne House's back 
cafologue as budget titles. . J 

They recently added the £2.99 
label. Bulldog, to their stable 
and got oft 1o o flying stort wllti 
Feud (reviewed lost month). 
Colony, the lostesf Bulldog 
game Isn't quite so good, It's 
bosically a maze gome set on a 
distant planet in which you have 
to control an android ond 
protect the crops planted by the 
human setffers. 

Colony is very much in the 
mould of Masfertronic's E199 
games, and graphically bears 
quite a resemblance to many of 
their other maze gomes, though 
fof the additional pound the 
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presentation ond control opHons 
have been made a linie more 
sophisticated. 

Meanwtille, bacit on the El .99 
label. Softencan is a bit of on 
oddity ^t cloims to ba an 
animated cdvenlure requiring 
no arcade skills at all. This isn't 
strictly true as thtd gdme puts 
you In control of yet onother 
androjd (tt^ls time known as 
MSB], one which looks and 
moves tike a beach boll, so 
you'll need a Utile bit of arcade 
skill to control Its movements. 
Vbuf task Is to move MSB around 
a domaged spacecratt and 
lepatr its engine and sconner 
tystoms- Along the way you'll be 
presented with a number of 
logical puzzles, but as well as 
somng these you'll actually 
spend □ falf bit of tinne figuring 
out just what the point o1 the 
gome Is (of least I had fa 
anyway). It's not the sort of game 
that will appeol to arcade 
addict, but If you're Into games 
that fequlre a bit of thought then 
Rosterscon could prove quieliy 
oddlctlva 

Code Masters 

it's been a good month tor Code 
Masters, with five of their games 
arriving for review, and. aport 
from the unfortunate 6rolnoch« 
(reviewed elsewhere this issue 
along with Transmuterjthey're all 
faring quite well. Ihinimuter is a 
good version ol the old 
Scramble iormot, and Ohoit 
Hunter* ('leafufing voice 
synthesis'! is on© of the better 
platform games to come our 
way recenliy Set In o hounted 
house, the gome sets you the 
task of rescuing someone who 
ttos been trapped within the 
house. There are all sorts of 
ghoulish sprites out to do away 
with you. bul forturiately you're 
armed with a ghost busting rifle 
which evens the odds somewhot 
There's rvothlng a1 all origtncii 



about platform games, but this 
one seeins 1o have been 
thought out quite well. Vou use 
your rlJIe by moving a hairpin 
sight around the screen, but 
while you're doing this your 
character is Immobilised and 
this adds <in extra little edge to 
the game since you have to be 
quick when it comes the choice 
of whether io use the rifie or ^ysf 
fun away 

Super Robin Hood fs along 
similar lines, except that It's 
Robin Hood helping out Maid 
Marian \t\ q mediaeval setting. 

Star Runner is from 
progrommer Christian Urquharl 
(who's jusi released o full price 
game on Hewson's iabei)- It's a 
simple game Involving guiding 
running figure along o route 
dotted with ?ire pits, stumbling 
blocks, robot guards and fhe 
flkei The graphics are quite nlce^ 
but the gam© does seem lo be 
a bit too simple lo offer a lasting 
challenge. 
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General ly speaking, Code 
fvlasters' games seem to be a 
little less formuEarlsed than those 
of Firebird or Maslerlronic who 
at times seem to be a bit over 
tend of the dated maze game 
format, This seems to be paying 
off tor the newer Code Masters 
and they've done well to 
estobtish themselves so quickly 
whilst other budget tobeis Eeven 
Irom such big names as Elite 
and US. Gold) hove failed io 
make a dent in the apparent 
Mastertronlc/Flreblrd monopoly. If 
I hod to pick a couple of games 
from this month's budget 
releases I'd go for Transmuters 
and Ghost Hunters. That puts 
Code Masters ahead this month, 
with Masterlronic In second 
place and Firebird In third, 

Still, o month Is a long time In 
budget software so perhaps next 
month things wlU change 
[perhaps with the release of 
Thfust 3 from Firebird.. J. 
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MINDP£ai 



Adventure, news, 
reviews and advice, 
from Pete Sweasey's 
dungeon. 



2 



ormallv the supply of 
adventures dries up ot this ftme 
of year Not so in 1967- some big 
nomes tor review this month, with 
more on Ihe horizon. 

The real bipgi© I* The 
Shadows of Motdor. the 
inejtplicobiy named sequel to 
ix»rd Of The Rings, Game One. 
This ho£ been long owoiiedE by 
adventurers, though nor 
necessorily m eager 
anticipation. More In hope Ihot 
It would be better than the first 
game. 

The first adventure was, io be 
trartk. pretty owful, It wos mind* 
numblngty slow, not least due to 
that ridiculous routline of moving 



ptofums of the chorqcfers 
Orourid the screen (might have 
looked a good ideo on paper 
— but boy was It poor In 
practice). The graphics were 
rorer than jokes In ITV silcorn^ 
and worse quollty too {aimost 
IflWBl 9 sfondord). The teitt wo$ 
dull, the pfobiems' even duller. 
The moronic programmers 
presumobly thought if would be 
funny to odd lihle onaehronisms 
iike photographs and references 
to heavy mefol music; but 
Tolkien tans were rightly 
incensed. Some I rrte resting 
features were offered, but the 
programming had run away 
with itself, ond the gon^e hod 
been swanrtped by the attempt 
at technicol £ophisticotion (in 
which reipsdt IDft was not thol 
special onvway, when 
compared with Level 9's Worm In 
Rorodise from around the same 
time J. Vou needed remaikabie 
perseverance to reach the end. t 
did not. incidentally. Add to IhU 
an unarfordabie (for most 



people) price ot £14.95, part of 
which paid for o book which 
mony ol Ihe potential buyers 
would already have, and you 
have o true software disaster, 
Alan Davi% author of Runestone 
and fellow ZX contrlbulor. said 
this about It: "sheet 
monstfousness . . oh. it wos 
marvellous lor a few doys « 
perhaps a cose of the £mperor's 
new clothes — but now II 
gathers the dust, unplayed and 
Inciaied, unplayobla Us ha id to 
torglve fhilllp Miichell for this 
H < , To find out whether he 
deserves our clemency, read the 
review. 

Before i ptea on (lots to be 
done this month) a wofd obout 
ratings or rother eiighf words: do 
not fake too much notice of 
themt I am a terribly indecisive 
person — well, quite indecisive 
— no. very indecisive — anywav. 
I am rarefy certoin about which 
of the grades io give a gama 
And. of course, games which 
gain the same rot in g ore not of 
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Identical quality: a 'Greal' game 
could be Just a smidgeon awoy 
FfOm Monster Hildom. or almosl a 
'Good* but saved by a 
porticularly Interesting feature. 
Ttie important point Is to read 
tt^e review: 1t>e ratino is only a 
rougt> guide The only certainty 
Is ttiot a Monster Hit Is of 
oulstondlng quality — but even 
ttien. It may not appeal to 
everyone. 

Stilt, enough of these 
meoningless maunderingi On 
wilti the reviews! 



EARTH5HOCK 
8th Day 
£3.99 



Anottier title from Eighth Ooy. 
pioneers In quality budget 
odverttures, and the people 
behind ihe wondertui HRH, This is 
in their new Gtaiix' ^ange, 
though pictures are conspicuous 
by their sporslty. and when they 
do appear, they are distinctly 
overoge. 

Earth shock hos a lot o) fext. 
because tl is o comP/e^ed 
Ouilted gome, On on© side of 
the tape Is the text and grophlcs 
version, where the words are 
pretty verbose, on the other is 
the text ofily, where veritable 
Hoods of text oppeor The writing 
Is generolly above overage; 
though sometimes tedious, 

The tt%eme is a bll dreary, o 
futuristic fontasy science llction 
Ihlngy, where as o member ot a 
post-apocotyptic tribe you must 
boflle with the droids who have 
1a1<en over the world, I'm led up 
with working out how to use 
futuristic technology [there 
always seem 1o be slots tor 
Inserting cards inlo). Sllll, there 
ore some nice touches, and ihe 
scenario is pleasantly detailed. 
You receive an admirably full 
instruct] on 'story booklet, very 
good for four quid. 

The adventure Is entertoining 
enough for budget, though 
vocabulary Is weak (for exompie, 
with "a pile of rubble." SEARCH 
RUBBLE is fruittul, SEARCH PILE 
ond you find nothing unusual"), 
and the problems ore nothing 
ostounding. An innovative 
teature Is Three woy" play — al 
one point you make a decision 
which sends you on one of three 
sub-quests, and determines one 
of three endgames. Sg 
theoretically, you can ploy ihree 
limes. Decide tor yourself 
whether this is good or 
gimmicky. 

Some oboue-average teafuta^ 
enjoyable, but I feel 6ih Day ara 
copoble oi bettef. 



iiuulJ 




THE SIDNEY AFFAIR 

Infogrames 

£8.9S 



The Sidney Affair, sequel to Ttie 
Vera Cruz Affair. Is in a very 
similar style, and has on 
unimaglnolively slmilor titie 
Again you are a French poilce 
chief, ogoln there is o grisly 
murder to be solved, and again 
you face the even horder task ot 
using the Diamond" network. 
Fiance's police computer system. 

As before, the game has two 
sections, in the first the scenes ol 
Ihe crime [two ol them] are 
portroyed. with rather r^eot 
grophics. and by moving o 
mognifying gloss over them you 
ottempt to zoom in on ctuei 
Here you con find the victim's 
identity ond some other details 
(check out the briefcase]. Part 
two o I lows you to fok© 
statements, perform an autopsy 
ond ballistic examlnotions, ond 
(fry to) use the infernal computer 
to goin Information on police 
records ond other forces reioted 
investigalions. Then coffelate the 



evidence and moke the arrest. 
Simple . . , 

My thoughts are os for Vera 
Cruz: really only the case details 
have choriged The same sense 
of genuine investigation exists; 
the joy of detecting leads 
hidden within statements is worth 
experiencing. Howevei, when 
stuck. I'm still uncertain as to 
whether I'm on the right track 
but entering the wrong 
computer commands, or 
whether what I'm trying to do Is 
irrelevant. I still feel more 
friendliness is needed, 
especially as few of us Brits 
understond the French system ol 
departments and regions, or 
their formats for things like 
telephone numbers. 

If you like Cru2, you'll like this. 
More of the same — slick, 
unusual and a good puzzler. 



i4rrf*:i^ 





SCOTT ADAMS' SCOOPS 
Master Games 
£9.99 



Funnily enough, only one of the 
gomes on this compilation is 
written solely by Scoff Adams. 
One is written with a chap 
colled Phillip Cose, another is 
co-written with his wife Alexia 
while the fourth is written entirely 
by her Stili. 'Scott- And- Alexis- 
Adam s-wi t h *P h i I f I p-Ca se Scoops' ' 
Is o somewhat less engaging 
litie, I guess ?he importani thing 
iSv all the gomes here ore m thot 
distinctive Scott Adams style 
we're come to know and hat& 

Some of you may never hove 
ployed o Scott Adorns gome. ir» 
which cose consider yourself 
lucky. Woy back in Ihe mists of 
computing time (i^ during the 



late seventies] he wos one ol Ihe 
first people to releose on 
adventure for o home computer 
(a TRS80, or something simitar). 
For this computer's extremely 
limited capabilities, what he 
produced was remarkobly good, 
so it sold well. Time moved on, 
better computers with greater 
memory arrived, the market 
changed - but Adorns did not. 
He kept on churning out gomes 
which fitted into SK. converting 
them for the new computers as 
Ihey arrived. His name being a 
venerable one, people bought 
his adventures, even though he 
was o dinosour who should hove 
evolved or become extinct. 
Critics gove him good reviews 
out of respecl for what he once 
was. though, if written by anyone 
else the games would hove 
been Ignored, Their only 
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redeem tna factor wos ihe 
qlJOll^y of his puzzles — fiendish 
and Ingenious. Unfortunately, \he 
pofser was always vary llml<ted, 
the lexl brief to the point of 
ridicule, the responses few and 
Sloppy. 

Ho would probably n&vet 
hove succeeded in the 
Spectrum market except thaf his 
first games released on the 
Speccy were enticing licensed 
names — The Hulk and 
Spider mon — and that ihey 
were ocoompanled by some 
stunning graphfcs, at the time 
the best fhe Spectrum had 
witnessed. 

But th(S US Gold compilation 
does not consist of fhose more 
ottroctive Adams pfoducttoni If 
conic ir^S fouf TEXT-ONL¥ 
aclvsntures, previously 
unroleosed on the spectrum (as 
for OS I know). Three of these 
were originally written over (iive 
yedrs ago; the fourth is bo$ed 
on o film no-one in this country 
hos heard of. Hardly a 
tor^tolizing package, is it? 

The games are Pirate 
Adventure, a beginner's game 
with self explonatory theme; 
Vodoo Costle, o supernatural 
quest to save o Count's life; 
Strange OdyssBY, o space 
adventure which is now 
unplayably cliched, tfiough tt 



would have been quite good 
when written; and Buckaroo 
Banzai. The last really is an 
oddity. The film is a very weird, 
apparently incomprehensibie 
science fiction fantasy which 
completely Hopped on its initial 
American release (around two or 
three years ago) and hos never 
b«en seen here, though it has 
since developed o cult loiiowlng 
in the Stotes. Even stranger is ttie 
gome, which Is in the typicol 
curt Adams' style, and is 
completely meaningless and 
pointless if you haven't seen the 
film. Which f of Course, you 
Cannot have done, I manoged 
to rind out a lirtie about 
Buckaroo from a cinemo 
mogazlrte 1 read, but US Gold's 
utterly worthless instructions tell 
you just this "Only by unravelling 
the many puzzles set by Scott 
Adams do you stood any 
chance of completing this 
futuristic adventure" (What John 
Cleese would call a bleedlngly 
Obvious statement. How else do 
you complete on adventure? By 
spreading a cheese sondwlch 
over the keyboord?) "Set in the 
world of pop groups and 
science rlction " Very informative 

On the Spectrum. Scott 
Adams without grophlcs is like o 
radio version of a Charlie 
Chapiirv silent film. The text ii no 



compensotion. Here Is on 
exompie of Vodoo Castle at Iti 
most descriptive: "I om in a 
room in Ihe castle. Visible items: 
A big kettle" 

The vocabulary does not even 
include WEAR or 1 (though the 
imbecilicofly inept instructions 
ctalm that If does), 

Hoving read all thls> you may 
be wondering why the gome is 
not getting the lowest possible 
ZX rating [o GroonT Weil, 
considering tl^ere ore lour 
gomes on o £10 tape, they work 
out as budget titles - E2.60 
eoch. As such they are not 
entirely bad, Ihe puzzles ore fun 
to crack, and fhe lock of 
distractlrvg features (iike text, 
grophici a decent parser or a 
noflceoble number of iocaiions) 
fends to concentrate the mind. 
So for some good problem 
solving — I realize there are 
people who like Scott Adams 
style of games even it don't 
understand why — this might be 
worth buying, But onyone else — 
steer clear This is 
its worst. 



odveritgr(ng of 
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This month's helpline is mostly 
devoted to two gomes about 
which I constantly receive o lot 
of mall. It seems appropriate to 
begin with the dreadful Lord Of 
The Rings Game 1 As \ said In 
this month's Introduction. I never 
had the patience, nor the time, 
to complete this. As o result, a 
number of helpline requests on if 
hove been piling up in a corner 
of the dungeon, I'll now attempt 
to answer them, by using a 
solution sent to me by 
Rochdole's master ad venture n 
John Wilson. WARNING; these 
solutions are eKplicit, step by 
step guides! 

Charles Jomes is trying to 
complete the quest set by the 
Monk neor Radagast in the first 
port. When he sets the task, go 
N, W. N. W, S to find the Green 
Knight, Attack and defeat him. 
and lake the broken medallion 
Ihothe leaves behind Now 
lalroce your steps to the Monk, 
then go K E* SE to the red iuady. 
who you must kill, and whose 
medallion should also be 
collected. The monk will now 
allow you to pass through (he 
stone door, to the south of him, 
which opens to reveal another 
doof. KNC^CK, WAiT and 



Ra do go St will op pear. He will 
give you the magic words which 
release the powers of fhe pale 
green jewels^, ond will enable 
you to pass fhe Black Riders (of 
coulee, you could Just ovoid 
them). 

Surviving the mines of f^orla Is 
our next tosk. set by Andrew 
fvlch/loster Having sold "Friend" 
and entered, and hoving 
otto eked fhe tentacles, go eost. 
Now that you're in the mines, go 
up. east three times, down twice, 
west three times^ down once and 
you should be In a corridor. 
PUSH HORSE and the slob will 
open. Go east three times, up 
and eost into a room. EXAMINE 
and READ the things you find 
here, WAIT for Ores to appear, 
bash them. E, WAIT and Gandolf 
will chot to you. £ ond LIGHT 
CANDLE WITH MATCH. DOWN 
hwlce, S, D. S to the squ ore room. 
Make sure your porty is with you; 
it not, backtrack to collect them. 
Now S, D and proceed E until 
you reach the bridge Something 
thrilling happensi When told to 
flee, continue east and you'JI 
emerge in a dale. This is only a 
basic route through: there is 
more to do If you want to. 

Kelp In the Lolhlorlen oreo. for 
A. Jobber, and Nicolas ClouK 
from Fy^rtugol (ZX is reod 
worldwidej. Having arrived at 



the eastern bank on fhe 
Nlmrodet. on elf will enter WAIT, 
then proceed EAST to the river 
Here, the best policy Is lo SA¥ TO 
ELF "HELP'; and to SAV TO GIMLI 
"GO NW" (since they don't gef 
on). When he has gone; you 
must go NE. over the rope, and 
WAIT W, WAIT ogofn. When the 
doors hove opened, head E to 
the tree, then UP. and SAY TO 
GALADRIEL "HELP" 

Questprobe 

On to Questprobe 3, Very tew 
people hove solved it, not leosl 
because mony of the copies 
seem to be bugged i am 
indebted to Malcom Harden 
who hos sent me a complete 
solution, I hove not been able fo 
check If fully — my copy is a 
pre-production one. so probably 
in even less working order than 
tf^e rest — but I'm sure it's all 
correct, Morcus Beer wonts to 
move BlolDt This should be done 
fowords the end of fhe go ma 
You need fhe cannon from the 
circus fent, and the guniMwder 
from Lafveria. Outside the costle. 
as Thing (must have taken 
someone ages to create thot 
name) LOAD CANNON, GO 
CANNON, Switch to Human Torch 
and AIM CANNON AT BUOa 
FLAME Ot^ HIGH. LEGHT FUSI (It 
begins fo buinj. THROW FLAME AT 
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SLOB — he will dodge to avoid It 
whJIe Thing will be fired into (he 
won he wos blocking. 

Nicolos Cloux has managed 
to gain access to Itie lunnela for 
Thing, but ks now stuok. From the 
wall of fJre where you light the 
condtft go W. S. S, E, S, You'll find 
a place where air is sucked In 
— represented in the 
astonishingly verbose Adams 
sryle by the word "Woooooa" 
SWITCH to the Torch, fly up to the 
cove (FLAME ON HIGH). REST tor a 
bit. then THROW HIGH FLAME AT 
BOUIDER. This chips oft a pebbia 
EXAMINE BOULDER and, together 
with the re-appearance of the 
"Woooooo" noise, it would seem 
Torch is o1 the top of the shott 
we left Thing under. PUSH PEBBLE 
UNDER BOULDER SWITCH and 
WAIT until i1 appears at Thing's 
end. Then he can THROW PEBBLE 
HARD UR As Malcolm says, NOT 
the most obvious of sentence 
constructions ... This should 
olso help Andrew Bennett. 

Marcus Beer is olso freezing to 
deoth In the coach in Dracu la 
(cheap tour company, 
obviously). LOOK AROUND end 
you'll find a seat. UFT SEAT, 
EXAMINE OOOR - locked! Soi 
REMOVE CROSS, INSERT CROSS 
and TURN CROSS, an improvised 
key, you seef OPEN DOOR LOOK 
and you'll find some blankets. 
Gavin Woods needs to scole the 
dork brick wall in the third pari 
of the same spinechlMer. U you 
head E then S trom the bricked 
up gote. and LOOK AROUND, you 
wHf discover a tre& Clinnb II to 
see what's on the other side — 
foo big o jump, however. So CUT 
TREE wTfh the axe you tound in 
)he small hut (by smashing the 
window). Now If you climb tree, 
you will be on the lop of the 
Mill Heod west twice, then 
r^ofth, ond LOOK AROUND for a 
means to reoch the ground. A 
little hint though — once you cuf 
down the tree, find someone 
who wants the oko. They will be 
most helpful in return. 

Finally, brief old tor Gordon 
Vooghf with The Vera Cruz Affair. 
To exomine writing, enter 
GRAPHOLOGICAL as on 
dKOml nation, You cannot find 
any intormotion on Georges 
ij^rot. 



Summertlfne Blues 

The days are reaching their 
bngest, the sun shines bright, 
Ihe beaches beckon, and the 
sound o1 sneering hoy fever 
sufferers lllls the air. Yes. 
summertime is getting into full 
swing, And ore you out their 
er\|oying it? No!" you cry, Why 
nof? "Bee o use. ' you scream In 
anguish, "we're hunched over 
our computers and won 1 leave 
until we solve this blooming 
odvenlure game. Were almost a1 
the end — but we just can't get 
ttie precise wording." 



Now. now. leave the fHckering 
screen and go gel sorrve 
sunstroke, sand In your toes and 
skin concer. let me do the 
worring, iet me be the pale one. 
let me solve youi adventuring 
pro bf em si 

Fill in the coupon printed 
here; read the small print below, 
then post it to MIndploy, No 1 
Golden Square, london W1R 3A^ 
and before you can say "Phew! 
What a scorcherr' or "McGoskill 
was wrong AGAINI" you will 
know the answer 

British correspondonts, pJease 
enclose a stamped, od dressed 
envelope it you wont a personal 
reply rather than wait some 
monlhs lor the magazine to 
come out If you ore writing from 
obrood. just enclose an 
envelope — I'll odd the postoge. 
I try 10 respond within two 
months but I can lake longer (on 
the other hand, you might 
receive an Immediate replay). I 
ONLY DEAL WITH ADVENTURES. Not 
arcade games; nor technical 
problems (write to Crosswires 
about those!; nor orcade 
adventures (Gorgoyle gomes 
Included, not even H&qvv on The 
Mogick}. Please put the nome ot 
the game you're writing obout 
on the bock of the envelope. 
And PLEASE don't write letters 
osking for general solutions •- I 
just don't have the time to write 
theie out Jor everyone (They con 
be obtolned, however, from 
clubs like Adventure probe — 
write to me for detolls.) 

Enjoy your Juna and if you 
see an ice cream von. buy a 
99ef for me (oo! 
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Comporty: 



Problem:... 
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\ can help soive: 



Name:. 
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Moxbov 

Another big odventure 
release this months Lord 
of The Rings, part II. 




THE SHADOWS OF 
MORDOR 
Melbourne House 
£7.95 



The good news: Shadows of 
Mordor Is o vqsI improvemenf on 
Lord ot The Rings GarTj& I. The 
bad news: fr is slill not os good 
as il should be. 

The game follows the story o1 
the second book in the Rings 
Trilogy, The Two Tow&fs (so wnv 
wasn't il called 1hot?3, and Is Ihe 
conlinued quest of ihe hobblt 
Froda and Ws friend Sam. to 
dispose o1 a magic ring before 
the evil Sauron gets his hands on 
It. or rather his evil finger 
through it. 

Screen presentation looks 
familiar — the some style os 
gome one excepi those 
margins" which housed the 
IrrlioMng faces hove 
dfsappeored, ox thankfully, hove 
the visages themselves. In foct 
the gome is fesci only, though gs 
o peculiar Ireebie, the B-side 
confolns what amounts 1o a 
middle earth Travel Brochure- 
many scenes from the game ore 
Illustrated in c Ihck-lh rough 
gallefV. Though simple, some of 
these views ore highly attractive, 
and it's a shorn© they were noi 
Included in the main game 
topporentiy they will be on the 
129 version). 

The descriptii^ text is sadly 
E lie less and mechanical, a 
typical location being "Frodo is 
on a coid, windswept ridge In a 



ror\ge of dry hills.' Not really on 
advance on The Hobbit, is It? 
The text h mad© to look long by 
listtng. in o clinlcol manner, who 
is there, whot those people ore 
carrying, and any objects (these 
ore always referred to with a 
couple ot adjectives, os in "the 
heovy round rock.'l The teKl has 
no variety, no passion — and so 
tacks atmosphere, surely a vital 
component ot Tolkien's work. 

Then we hove the porser the 
performance ot which 
Melbourne IHouse expects 
should astound ui It's true that 
you can do some clever things, 
however when ihe parser does 
not understand one ot ihe words 
in the Input, it refuses lo do any 
of tf. This mear>s II you type In a 



string ot common ds. the lost of 
which is not understood, none of 
Ihem ore performed, It also 
moons you cannot simulate 
natural conversation, tor 
example saying SAtvl "GIVE THE 
BOOK TO ME PLEASE', because 
words like PLEASE Ore not 
understood In most gomes, the 
action would be performed 
anyway The parser here Is too 
cfever for fts own good. 

The vocabulary is lorge, but 
with some curious omissions. 
Character interoctlon is bound 
to be limited il the game does 
not undeistond ony question 
words And you are 
occassionally expected to enter 
too obscure combinations, such 
OS POLE RAFT [o clue!}. 

The most endearing feature of 
Shadows of Mordor Is Its 
problems, which involve 
comples* object moniputotlon. I 
especially i\ke0 the lack of fixed 
solutions — there are often 
Q I te motives. For example, to 
descend ihe cliff at the start, the 
best woy is to use some rockj, 
but I devised a way whereby 
Sam would uproot a tree, ai^d I 
would go down the hole this 
created. This method works, 
though unfortunately it also 
causes Sam to be s plotted I Few 
other gomes would oilow you to 
vary and experiment In fhaf way 
— very commendable. 

So, Shadows ot Mordor ii 
cheap, compllcoted and tun to 
play However, I sirongly leel It 
does not do Tolkien's work 
justice. I can'1 help thinking that 
someone like level 9 could 
produce an equolly 
sophisticated and far more 
friendly program, with more to 
dOi ond much more otmosphere 
ond subtlety. Only o progrom 
like that would truly capture the 
magic of The lord 01 The Rings. 

Pete SwBasBy 
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A quartof of Indoor 
games from Advance. 



Indoor Sports 

Advance 

£S.95 



^our games for the price of 
orte Is the claim to fdme 6t \\\\% 
unusual compHoMon of indoor 
sports. You car> harig up vour 
skis and runriing shoes for fhls 
one OS thev om Indoor games 
ttiot ewryone must have played 
Qt some time In the past. 

Tt>e gametape contains a 
main program that Includes a 
menu trom wtilch you can load 
In ifie tour events. Altrtougti tfiey 
can be played En any order it's 
best to tackle in rhe order they 
appear on tt^e tape 

Air tt DC key Is wllhout doutt 
my kivourlte gome as tVs spent 
many an hour in the arcades 
smastiing my knuckles in an 
attempt to drive ttie puck Into 
my opponent's goal In the real 
game the puck Is supported by 
a cushion of olr and con reach 
£ome Incredible speeds when It 
con zip ofi the table and hit 
some unsuspecting space 
Invader The computer version ot 
this doesn't hove that Important 
feature but II does offer rouf 
computer opponents, three 
game speeds and the smoothest 
graphics you are ever likely to 
sea 

Darts has never been done 
well on a computer and this 
one's as good. If not betfer than 
most. The ©vent consists ot two 
screens, one to aim the dart and 
keep score and the other is a 
graphic view ot the player 
imovying the dart. The first screen 
Is the business end of the game 
and is where the plovers decide 



the direction, angle and strength 
of each dart. After the throw 
which Is shown on the other 
screen the computer chalks oft 
your score and the game 
contlrtues unti! either one plawr 
gets the double to finish o 3CH, 
501 or 701 gome or a player 
runs out of time that licks away 
at the t>ottom ot the screen. This 
version of darfs is timed to 
prevent slow playl 

Table tennis has never been a 
great skllt of mine but now you 
can p[ay, get hammered but 
without the embarrassment 

You can ploy either a sIngEe 
match or o series up to the best 
of seven matches. Tne games 
can be played at beginner, 
normal (fast) or hyperdrive fvery 
fast) speeds so it's wise to opt tor 
the oddltlonol auto move option 
that automatically moves your 
bat to meet the ball leaving you 
to mls*time Xts^ shot. Take on too 
much ^raight away and you'li 
certoEnly get beaten by a 
ruthless opponent 

An addltionol feature allows, 
you to bias o motch by 
assigning between b and 20 skill 

Eolnts to each player and can 
e distributed between 
smoshing, forehond. backhond. 
reactions, speed and endurance 
factors that effects ftie movement 
and skill of the ghost like bot 
that hovers above fl^e table. 

As with Qfl V^Qi events the 
attention to detail Is extra* 
ordinary, parftcuiorly the subtte 
difference in shading ot the 
boll's shadow, that makes it look 
like a refiecllon In the polished 
table topk 

The fourth and fhal event wflf 
leave you skittled os the ten pin 
bowling Is probably the hardest 
gome to leorn ond moster. 

The game ioeglns with o side 
view of our bowler competing 
against human or four levef 
computer oppKDnent as he 



begins his run u pi. By setecting 
tofystlck positions you can stand 
hfm anywhere in the lone ond 
select the general direction you 
wont the ball to go in. The tricky 
bit is timing a final foystlck pfosa 
OS he swings the ball to releo^e 
It. as If you press It too soort It 
will drop on his foot for o fou). 
Too late, and he'll follow It down 
the alley as he takes o nosed Ivel 

To odd to your problems you 
can also curve the ball info the 
skittles if you know what youVe 
doing but it's more likely It'll end 
up in the gutter. 

The scene now shifts (a a 
head-on view of the skiffles as 
the boll coreers down towards 
them. Above the Eane Is an 
added comic touch as the 
game mimics your facial 
expression os the ball either 
skittles the lot for a strike or falls 
uselessly into the gutter. 

The gome then switches back 
lo the old screen as a pen writes 
In the score at the bottom ot the 
screen. 

Unfortunatety, the ten pin 
bowling does ^ave one minor 
bug — you doni get the extra 
shots you should kiyou score o 
strike or spare with your tinol 
balls. Ten pin bowlers should firtd 
compensation tn the three other 
games for this omission — others 
won't even notice Despite this, 
Ihe bowling compares well wltti 
US Gold's 10th Frame that was 
actually too reoiistlc and 
Included oil \ir\B lengthy deloys 
In the reol game o% the pins are 
reset by the mochinel With 
Indoor Sports you get stroigh! 
Into the action. 
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Clyde Bish tinishes his 
comic strip utiilty. 



^0 for in this series we've 
looked oi woys of quickly 
producing o cartDonsfyle 
picture, with speech bubble and 
coplion on screen, using Ihe 
minimum of memory. Now it's 
lime to gel Ihings moving, ond 
the first thing we hove to move is 
Ihe existing strip one picture to 
the leM fo moife screen spoce 
on the right tor the new 
Illustration. The code trom Toble 
A will do this lof you. Load It in. 
reoding ocross each line, using 
Progrom 1. ond SAVE with: 

SAVE "LSCROLL" CODE 
63905,114 

and VESIFY 

It you want to trv It without 
loading In a picture type: 

FOB f ^ 1 TO 2S0: PRINT f: NiXT 

f (ENTER) 

fo ge( a block ot numbers ot the 
lop of the screen. eANDOMIZi 
USR 6190S. You'll see the eleven 
rows scroll eleven columns to the 
tett, ond a bar appear at 
column 21, To the right o1 the 
bor is o blank space This is 
where the neKt picture and 
coplion will be drown, 

Before we go ony further, try 
this out: 

PRINT "O"; (ENTER) 

What happens? Apporently 
nothing. Acluolly you have 
printed a 'O' bu) ii^ in the some 
colour INK as the R^PEff, and so 
invisible, because the LSCROLL 
routine ends by setting INK to 



PtoQratn 1. 

10 CLEiM% a7Ali7t FDR t-bZHVi TD 
6491 Bt irJPUT II PftlNT f,ii POKC 
f ,1 ) HEtl f 

PAPER colour You con prove )hal 
It's there with: 

INK Oi PRINT "O" (ENTER) 

and you'll see a V to the right 
o1 the bar with a space before it 
Thoi^ whefe Ihfi first ist 



Captions 

You may be wondering what 
the point ot this is, Ihe reason is 
that it enables us )o draw the 
next picture and caption 
invfsibiy, then suddenly make Jt 
appear. hlow7 Use program 1 
(with the FOR ... TO volues 
altered to 63358 ond 639ad) to 
LOAD In the code from Table 6. 
This new code will alter the 
ottrlbutes tthe dato tile in the 
machine's memory which 
controls screen colours} in tfie 
picture boK to b la etc on cyan, 
and those in the coptlon box to 
black on yellow, as well os 
resetting global I^NK to black for 
subseQueni pRINTs. Hn ihe finol 
control routine you'll be able to 
choose the picture box colours 
but tor the moment leave well 
olone and try both code blocks 
out together with l>roQfam 2. 
You'll see the screen Till with 
numbers, then scroll. The PRINT 
lines will suddenly cppeor in the 
boxes, followed a moment later 
by the INK reset message. This 
will repeat Press BREAK when 
you ge! bored- 



Program 2. 

& REM LSCIWLL t^ ATIR CODES 

•kMK.t be ofi bp<>rd 
la KIRDCri 01 PtJft: t't TO Ji'Mt 

FtENr Ml r^ext * 

t^ PKINl At 11,01" 



70 PfTlNT r.lSi<'HfEAI' TO ENO't PA 

use S4) 

4» PhXHr fir 2, usi '•**•••»*»'• ifit 
• ••■tAT '»,I3»-CAP7IDH-|AT iai,L>3| 

ibm KflNLiuni/i- usft «i3et»a 

»> (JKJSEI ro Q " 

fV PAltSt tlBl PfllNr AT 12, Bt" 
"t tiO to 3» 

Before you go any further 
SAVE a copy ot the otfributes 
code with: SAVE "ATTR"CODE 
63656t47 just in case you get 
your electricity cut ottS 

Now we have our pictums 
and captions on screen and 
moving. It's about time we 
thought about how we are 
going to hold the daia 
addresses etc We will need fo 
POKE into the various machine 
code blocks that will be doing 
Ihe work for us. let's start by 
moking o list of what we need fo 
know. We need the start address 
of the draw CODE, preferably 
held in lowlhigh byte form We 
need o s*rr\ilar address tor the 
string/^icon/bubble pointer data 
start. {In future we'll just call this 
the rest CODE), We'll need the 
value Of the caption text pointer 
— the start posifion of the 
coplion in mS. and finally the 
value of the attribute to flit the 
picture boK. The cheapest way 
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3 LET K"2i PRtNT IMifM la.Hi'H 
*rd Copy?- 1 PAUSE Bi IF li#Elf*"' 
V- IHEN Ltl i-3. 

1(9 INPUT -No, Qf ptctKirm%7~ ,m 

DIM pt(ni,7,JJ 

IHGI FOR f«l 10 n 

tits [HKIT "WIMI (Iat« •tATtl pic 
ti*r* -Hni^-*- *t FUWDOniZE At L 
El p«(f .D-^STMl PED 2^70] LET 

llISF'Rmi f,* -klttwrw "Ml"t" 
ua PRINT JtfcfDRAM •tart ".PEEK 
?S<>7ii- (-i*i->" .PEEK 23471 
t^ iW^r "ItCSI d«t« «t<wti pic 

ET pXf ,3)-STRl PCt> 2^^170) lET 
p»(f,4)^S1R« M£EK 23*71 

t^-a PHtfJl h»i"REST •tdrt-,F>EEk 
^^fcyEJt" ("t*l"l "■ .PEEK" JiA7l 

14ia IhniT "Tsmt pointvri pictur 
» -!<**"**■*( ftWIEJOHIJE «t LET p 

«if,s>>srRt PEE» ::36V0ii let pftf 

,6»-STR* PEE» 4tZii7\ 

14,: PRINT r.B I "Kl INTERS ".PEEK 23 
t,?9t- rnii"l- .PEE* 2Jb7l 

MS jlrtiHJT "Attrtbut* (4d.i pictu 
r» "ittJi"?"'*! LET pt<f.71-gTR* 

« 

ISO PRIMT rtKt"ATTRtBurEt«,« 

sea NEXT f 

2ia SAv^ -ptcavi*- DATA pio 



io hold this informaflon, byle- 
wis^ 1$ to use o string onoy set 
to three dtmensions: the number 
qH pictures to be called, the 
number o1 bits o( intormoiion to 
be held (high/low for drowCODE. 
restCOOE and pointer, and 
ottrlbu(e value, t*. 7] 'he 
moxlmum length of any bit of 
Intormation [o three figure 
number). 

So, our array will be 
dimensioned p£(n,7i3) where n = 
number of pictures. 

idftor 

Moving decfded on the fofmot, 
we nowf need to get the 
intormoiion. Program 3 is or* 
editor designed to do the job for 
you. When you're reody type it 
In and RUN. 

You'M be asked first of all 
whether you want hard copy 
(V^n), then for the number of 
pictures you need to cater for, 
I This wit I set the orray and start 
' up Ihe loop, fi>s the loop runs 
you'll be osked for the 

>drawCOOI sfori address of the 
picture. Enter the five-figure 
decimal address and ine 
progrom wifl convert it to its 
low:nigh byte form and store il in 
p&(n,1J and pS(n.2J, 

Follow this with the restCODE 
slort address (to be stored in 
pS(n.3) and pSfn,4UHE CAPTION 
START POiNIER VALUE (stored m 



Pngrom 4, 

■>&U<3 POKE 2329b. VAL p«(n.lM PtM 
£ 232*»7,VAL p|4n,l;ii Pt*E 6*'*A2, 
WrtL ptlr>.;jl| PU»t tAfA:i,VtH. e*<r, 
,<tM Pttt £ h^:sr,1.v«il. p«(rt,7M UET 
p>Vftl. fttin,Zt*.lSb*<'ftiiL. pt<fi,6) 
tm\ HAJJDOTI I Jt UQR il.'iUJTn R*#iOCm 
j;t UbR 6:iJ<?/t f<*^N0DMIJt VbR 64*? 

34i FOR f-i rci VAL Blip)) t^r ^1 

■CHNI ltt7»+0«i!* j:<»*-Mllp*) rD p* 
13M PftlNT j RANDOttllE USR 6470,' 
t UET p-p*l2l I«X1 f) HAHKKni^E 
UK A^EOBl R1=TU(<t4 



pS(n,51 and pS(n,6) and lastly the 
attfibute value (stored iri pStn.Tl, 
To calcuiote this enter PAPER • 6 
-f INK, The loop will repeat for 
eoch picture up to the value set 
tof n. before SAVEing fhe DATA 
orray under the title "picdolo" 

I! may hove crossed your 
mind thai there moy be 
occ ass ions when you don't want 
any bockground drawn — 
perhaps when a character Is 

Ptfrgrom 5. 

r^V^ REn USCRtlLLCUDE mfii b» on 

bo*r^ 
t*a0ti 00 SU6 ^Mr*?9t LET »*'•*"% f»Rl 
Nf ftT 20.lt f^t.A»1 If- 
Vtftia FOfi d>l TO .Ml NEtT d 
9e2e IF iWiEVt-""' THEN OO TO 'm 

9030 IF CUDC lNrl¥»-l2 THEN IF 
LEN «t a T»C:n PftlNT AT 2ia,LEK * 
ii>tii:HFl» Sit" -ttiHft* Bti LL1 4i«« 
a«4 ru (LEN *«-n>i SO TO 9010 
VB40 IF COCK iNKSYt'lS THEN 00 

TO -^die 

*m0 IF CdOC IWEVt-IS THEN 60 

TO 9«90 

^NSfie LEI iMINt^EV*! IF l«»''e'' ^ 

ND 1 »■-"!:' Tf«W LET It-CHRt f^E 
I l*33at 

w»7e LET «*■*** Hi PRINT AT :;a,i 

t««t IF LEN ««*;!« THEN 00 TO 40 



00 to •?«l«l 
90^ SO ^UB <><f4<^t FWWDDHtJE USR 
638101 RETURN 

•J'JVHi RETUSt* 1 REtt t»ii« tln» !■ 
rtipi aCilf] 

conversing ?n close-up What we 
will do here is to croffUy PLOT 
and D{?AW o point within the 
block picture frame so that It 
won't show, Whoi is ever^ more 
crafty is to use 16235 os the 
drowCODE siort address. 'Hold 
on;' I hear you soy. "Ihofs In the 
ROrvir' Yes, 1 know n is. but that 
doesn't matter, it )ust so happens 
that al this oddress there Is a 
series of bytes 84, 84, 84, 84, 
which is just whqt we need! 
Similorly, if you only want a line 
dro wing set restCODE start 
address to 64019 — There's o 
string ot Os there As for no 
caption, remember I suggested 
you made Ihe opening substring 
of mS twelve blank spaces? It Is 
that pointer value you give 

In order to run all the codes 
In Ihe correct order you'll need 
to include Program 4 as a 
subroutine within your odventure 
progfom. To chonge pictures 
you sel inio the picture nurnber 
then call fhe fouhne. Line 9000 
posses fhe values stored in pSO 
to the varioijs machine code 
blocks whilst the present picture 
in stilt on screen. Line 9001 
begins the change, scrolling the 
pjciure, colling the Df?AW and 
REST routines, ond using the 
values in mS to produce fhe 
cophon, ATTR moke oil appear 
from nowhere before fhe routine 
RETURNS. 

So now we hove all the codes 
and controls needed to produce 
and move our pictures and 
captions, plus scroll speech 
bubbles, but that's noi all we 
need to be oble Io da Next we 



1 DEF FN MlH.v^'^K+V+ABS iH-y 
>»/^:>t OEF FN uC>-C£S5^«F€D<: 236 

7«*KW»»PEe>: 3Ji73*i*eE» ;:j*72i/wi 

I DEF FN tn-FN *CFN uO.FN uO ^ 
t hbn includ* thii in •»( up 

10 POI^E ^^674,01 POKE 2J4V5.et 

pae 2:^7::, 01 RCn Khi% «»t« 

Program A<b) 

9<?9V LET t'FN tlM LET h-|NT tt^ 
:Mflit Ltt t-t'h*3^.0ei LEI A-INT 
H/tt9tt PfftNT AT l^'.2|-'riPWl''|ft1 
13,2t0 PMi h- tt^thCl-lO t*m *<l 
0|mi" -i (<Ell*N 

need on INPUT to the moln 
screen routine in response to the 
program flow, and ideally one 
which will scroll ttiose inputs up 
within a communicalions 
window so we con keep some 
record of passing evenis 

first alter Progrom 1 $o ihe 
FOR ... to voSues are 63910 and 
63857, then RUN and enter the 
values from Table C This is fhe 
code for scrolling the 
communications window up one 
character square, SAVE with SAVE 
"USCROLL" CODE 63810. 4S. 

Now type in Pfogrom 5 (which 
we Will odd 10 lofer) ond RUN. 
You'll see o tioshtng cursor ond 
line 20. Type something in. Try 
deleting. When you've said 
enough (30 characters Is the 
limJI) press enter. Your input will 
scroll up one row. If you repeat 
the input test five more times 
you'll see the fop messoge mord 
up each time until, on the last 
move, it disappears, having 
scrolled out of the box. 



Clock 

Well, those are the main routines 
you'U needt but there are mony 



Program 7(o| 

) jh n '.>'t m to mi^ri l*natt> It 
pwm I 4H, I - -( TO i€n 

•T to «i4»l up 

1: REIi c«l t 9000 ta triers*** 
W10 to d*ftrpd«« 

t9tm tf »«ie imt* returm t rem 

«#H t*rH]th 
^901 LEI »-*tli F'RINI M roH^eol 
^^l" "t RETURN 1 REH incro**** 
<»0|fl IF k:0 niEN RETIIRM i REN 

■•■iftlituM lenqlh 
■7011 pfllNT riT rqti,calt«|~ "1 LET 

•wiL^ti R£TIJI<N I Rtli cl*cr*#*** 



Prpgram 7(b) 

I fffcn lUfi ft to ■l^t lanqth ik 

PRINT AT rcmiCol+Bi" * 

* 1U L£H ^/Bi to «*i uO 

'4 REn c.*i i VtM0 Lo ]iticr«««* 
9010 4a dacr**** 
W>^ REM t loop d*t*r«tnH MldtH 
i>t ti#f . Fcr iiitgl* plMvl oait 
corttrol locifi*. 

VCHM) FUfr f-1 TO 3l IF H-iea THEN 
RtTUffN I REM N«K length 

mtai t.ET «-*>ti PLOT *,e8i omm 
0,71 NExi fi ftiium t 

Mejui FOR t>t ro :^t if ft<0 then 

RETURN I REN itln Ivnqth 

v0n (JVER ll PLOT *,Uiii f>RAy 0.7 

I owEft 01 LET •"•-n ^^i^ tt ret 

URN ) Rt» 4pfr9**^t* 
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others you could use, For 
©xompte. how abour 
Incorporating an on-screen timer 
Into the inpul routine? Tills Is 
quite eosy to do ustng Itie 
computer's on board cloclt. Its 
volues are tiefd Jn o stysiem 
voriable colled FRAMES, wtiicti 
counts the passage ot time in 
l/SOth seconds Here's hiow fo 
make it work, Hopefully you've 
stm got Program 5 on boord os 
port of this routine Joins with It. 
Add the fines from Progrom tKo\ 
which sets up functions ond 
resets the Ff?AIW£S system 
voriobte to 0, and the new 
subroutine Progrom 6(b) Now 
each time yog GOSUB to or 
leave, the input routine you wlH 
update the timer Of course you 
con updote the timer d» any 
time just by calling the 
subroutine, Vou could, tor 
enompie. olso update the time? 
by inciuding o coll within the 
picture subroutine listed earlier. 
The principie o1 ttie timer is 
quit© s^imple, W you want on 
en pi a not ion of the functions look 
up pl99 in your manual. The 
remainder of the routine takes 
Ihot vaiue, t, ond converts it to 
hours and minutes before 
printing to screen In the Time 
box, As the timer is set to at 
the start you con check the 
volue of it to see if a porticulor 
event has token place withrn o 
given time limit. 

Lisualiy within on odventufe 
you hove o limited omount ot 
strength or whotever which is 
decreased by contlicts or time 
and increased by food and 
speiis etc, it would be useful to 
know how you were foring so 
let's arronge tor on on-screen 
bar chort of strength levels There 
ore htfo woys to do this. Which 
you choose depends on whether 
yog wont to use choroctersized 
blocks or pixel width bars and 
so get a finer graph. First the 
bloci( type. ProgrorTn 7[o) is 
called at fine 1O00 for a 
decrease in strength (and 
subsequent decreose in bor 
length] ond ot line 1010 for 
Increose in strength. There's r>o 
requirement to use graphic 
bfocks OS indicoted in the 
program. You might prefer o holt 
bor, or in fact ony chorocter (eg, 
o E sign tor money} or design 
and use a udg. If you POKE the 
dote 102. 153. 12<?. 129, 66. 66. 36 
Al 24 into o udg memory block 
you will have a heort shape to 
use lor popularity or love. 

The pixel-bar type Is shown in 
Pfogrom 7(b) It uses PLOT and 
OVER 1 to produce the groph. If 
you CQll the routine more thon 
once (by using a loop within it) 
you con produce wider bori 

How, how obout o 
schizophrenic hero who, like 
Superman et al, can change 
persono? It is important for the 
pioyeF to know who he is ot ony 
time and this cogid be shown as 
a graphic in a boK centre right 



Program ft, 

.:4es IjO tu leiB 

llMt t^KC 7^7a.2;;26i POKE 2Jb76. 

vmym miNT at i2.j«i''mcj>''i^t i^ 

tZbl'EFGM-iiAt M,2fc:-IJ>L-t BETU 
rw ] HCM «>niw capm in Q iKxln 

of screen. First we need the 
graphics data in memory As the 
block is d K 3 chorocters, this 
rr^ eons 96 bytes ot data tor each 
of two graphics, My 
schizophrenic oscillates beh^een 
o hondsome prince who turns 
Irvfo o frog, [Weli. what do you 
think this is? A fairy storyl] The 
data tor these graphics is held 
above the USCROLL code from 
addresses 63618 to 63809, If you 
wont to see how this routine 
would work put in the data from 
Table D between these 
addresses, (it you olso LOAD In 
all the other codes end doto 
you have soved — ALLCODE, 
LSCROLL, AHt? & USCROLL) you 
con save them now os a single 
block with 

SAVE -^STRiPCODE" CODE 43618, 
1758 

but don't forget to CLEAR 63617 
before loading Iff) 

Now to see the Prince 
fronstorm. We're going to use 
PRINT AT with udgs 'ti to "1". 
Just a moment! ■ I heor you cry. 
"UDGs start at address 65366. not 
where we've loaded in the 
dokil" Quite righl. 

So. before we con PRINT 
anything we hove to convince 
the machine that the udgs 
begin where we've put the date. 
We do this by PODEing the 
System Variable UDG with the 
low'high bytes of the address we 
ore using. Program 8 will do this 
before PRINTmg the appropriate 
persono You need to coil it of 
line 1000 tor the Frog ond line 
1001 to change this amphibian 
into the handsome Prince 

To get the main progrom to 
coll the correct routine is eosier 
than you think. All you need to 
do is to LET z = when you 
Initialize the progrom. then 
Include the subroutine 

LET z = Z = Oi GOSUB tOGO 4- ix 
RETURN 

to coll when you want to make 
the chonge, Thot line may not 
make much sense to you but it 
does to the computer. It uses 
what is called logic If z = 
then the sfotement foi lowing the 
first = sign is true, so z will 
become 1 ond the PRINT routine 
at 1001 is called. The next time; 
(z = 0) is tatse so z is reset to 
Understand that or not I assure 
you It works. Try it out! Obviously 
the value of z indicates the 
current persono which moy 
influence your characters 
copobilities ond actions. 
(Qeautlfgl Princesses only kis& 
frogs, not handsome Princes!) 
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?S FOR l«fl in t0i PWtMl AT l,« 
i PnltR Al UivtH It' 

•i NtAl f 

jSf& M.UT 7.40t i*Mm Jiia.wi %Mfm 

U, ^li Xmtm -^'411. Ot UMAN 0,41, 

^'10 pffiNr At u.;:6| driohi ii" 
"|«1 I3,2*t" "lAl i4.1'*il- 

;^:20 KKIMt ru IJ, U" li«.4.-) "tAI 13 
,lt M^IUIII li"«Mi«WI''|AI 11-, /I BR 
lUHI 0»"atrfcin(illi! "tAT i:i,?i'-at*» 
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Now we hove all the generol 
routine on board let's turn our 
attention to some specific 
examples you're sure to need. 

\OQK 

This is where you've forgotten 
where you are and wont lo see 
the picture and caption ogain, 
Try something like a close up of 
your hero with o "WHERE AlVl I?" 
bubble, but no coption. followed 
by a second close-gp picture 
with the coption "You look 
coretully oround," Then go back 
to the originol location picture 
and caption, 

Here you coufd use o close-up 
of your hero with the bubble "i'M 
WAITING." and the caption Time 
passes . . ." 

EM 

As well as o close-up ond o 
bubble such as "THAFS YUlwIMY," 
don't forget to Increase the 
strength vonobie and on-screen 
bar plus perhaps a coption 
"Your strength increases." 

CAHl DO THAT 

A picture for general use in (his 
sort ot situation would be o hero 
close-up with the bubble 
"SORRY. I CANT DO THAT:' 

INVBNTORY 

Tfy this sequence : 

a) Close-up and caption 'Too 
look on your person." 

b) Kneeling icon with rucksacJc 
and the caption "You look ir> 
your rucksocft." 

c) If there is nothing to list use o 
close-up with a 'NOTHING'" 
bubble, othenwise print up (in a 
sequence ot fromes if necessary) 
what you have. (You could use 
the PRINT machine code (or this 
if you reuse the routine within 
Itne 9001. oHering the PRINT 
positions.) 

There are many other actions 
and situations you'li need to 
control. Those I II leave up to 
you. After alt, it Is YOUR 
Odveniuref 

Now to end« o hints and tips 
section for those krowledgeoble 
andJor brave readers who want 
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fo olter the screen layout 

Program 9 will give vo>J 'he 
basic screen layout my routies 
work on. (Fig 1 shiows the layoul 
reproduced on a ctia racier 
square grid). Chianging some o) 
Itiis is easy. For example. Itie 
position of the clock, slrength 
bars etc ond persona icon (it 
you wQr^t them af oil] con be 
changed by altering PRINT AT 
posiflons once you search them 
out in the subroutines. Less 
simpte are alterations to 
machine code foutines. so I'll 
need to check these out in more 
detail. 

Picture Siie 

This Is set o1 ten character 
squares wide. To change this 
you need to POKE 63661 ond 
63872 wim the new width, ond 
63906 with the new value + 1. 
The vertical bar prlnled by 
LSCROLL is of grophic blocki To 
change the character [you 
could design o udg). POKE the 
character code into 64008 It 
olso defoults to blaci< INK. It you 
wont a dilferent colour (to 
motch, soy, a blue border) 
Include INK \ at the stort of 
Progrom 4, where i = INK colour. 
You con olso Increase the 
copllon area by POKEing 63873 
with the height. (You may also 
need to moke alterations in the 
number of lines allowed in the 
texl editor) Don't forget to 
lengthen the bar printed by 
LSCTOLL POKE 63998 with the 
new value. If you're not using 
blacic ink on yellow poper you'^ 
also have to POKE your otlrlbute 
volue into 64014 and 63881 
As written the routine 

Kroduces a two-tone picture — 
IK and PAPER. H you want to 
introduce more cotour or other 
attributes you con do this using 
Q tine such os 

PRINT AT row, CoEumn; OVER 1: 
im/PAPER/BRIGHT/fLASH number; 
Ispaces equal io fhe number of 
choroctors you wish Io affect" 

olter the Progrom 4 routine has 
RETURNed So, in the first screen 
dump shown with fhe Iroll. you 
could moke the mystic symbols 
over the open door flosh bright 
blue Ink on yellow paper with 

PRINT AT 1. 15: OVER f; INK i: 
BRSGHT 1; PAPER 6: FLASH 1: "(2 
Spaces)' 

Vou would sove bytes by having 
your opening screen ioyouf load 
in OS o SCREENS, l( you did fhls 
you could hove o whole screen- 
width picture to begin, 
changing to the stondord fen 
chorocfers wide with the first 
scroll. 

Communicolions Window 
This is set to 30 columns wide by 
five rows high, with fop left 
comer at row 16, column 1, To 
alter the number of rows POKE 



63B12 wifh the new volue - i 
ond 63814/5 with the new D FILE 
slort oddress. Use Table E to find 
this. 

Obviously you con ma its 
other ctionges but these wJlf 



fnvofve drastic chonges to the 
code. On your own head be it! 

Well, fhofs STRIP compJete. 
Now engage brain arvd sef to 
work. 

Eat your heart out, Don Dare! 
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WORID GAMES 
US Gold 
£9.99 



U.S. Gold go around the 
world In search of 
blxorre sporting events 



Just when you thought II was 
safe to pick up o joystick elghf 
new sporting events appear fo 
challenge you In o round the 
world compilation, 

Russia is the first stop and a 
chance to challenge tfie 
champions ot the iron game ot 
their own sport. Two difterent 
weight lirting events are ready to 
test your skills, the snatch and 
the clean and jerk. Up and 
down joystick movements need 
to be timed well to complete the 
lltting movements to ensure thai 
you don't collapse in a heap 
and gel the while iJgtits from the 
Judges. 

in competition the key is 
deciding when to Increase the 
weights (shown on screen os the 



dumbelis get bigger) to knock 
out your opponents without 
straining yourself. 

Afier a quick llight fo 
Germany Itls time to toke part In 
a 300 year otd sport, barrel 
Jumping. The contestants have 
three attempts to leap the 
highest number barrels lined up 
on the Ice rink. 

Synchronised joystick 
waggling J& the hint for this event 
to get as much speed as 
possible so you clear the barrels 
In time lor a good lending. Get 
it wrong and you'll hurt more 
than your pride 

Flying all the way to Mejdco 
Just to hurl yourseit off a cliff may 
sound over the top but It's 
because cliff diving Is the next 
event in these global games. 

Six ledges test your nerve and 
your skill as you plummet Into 
the depths of the sea below. If 
you mistime your leop you could 
impaie yourself on the rocks 
below. To Impress the Judges In 
your three attempts and take the 
gold you need fo dice with 
danger and dive with styia 

The next event Is another 
downhill plummet only this time 
lis a s la torn down the ski slopes 
of Franca 




A course fraught with peril 
and studded witn gates to be 
negotiated really iesis your skill. 
Miss too many gates and Ihe 
penalty times wifi put you out of 
contention but If you hif a gate 
head on or the side of Ihe 
course you'll be wiped outt 

Next stop Is Canada and a 
round of river log roiling in 
which you must walk the log so 
that you're opponent tokes the 
plunge. You must time your 
Joystick moves to keep in step 
while unbalancing your 
opponent. Whoever loses his 
balance firat becomes dinner for 
the sharks. Best of three decides 
the contest. 

Further north in America 
Ferdinand, timer, Bob and 
Tornado await your orrlval. 
They'r© bulls that you have to 
ride in a rodea The bulls will try 
to buck, spin and stop lo try and 
unseat you, You have to counter 
Its moves to stay on as long as 
you can. 

No QJoboi games would be 
complete wiihouf □ trip to the 
heather of Scotland and o 
chance to toss the caber 

Timed left and right joystick 
movements will start your run 
[after o quick Jig to the 
bagpipes! and then you must 
toss the caber so Ihe log flips 
over one complete turn ond 
doesn't land on your head or 
your foot! This is probably the 
hardest event to master and the 
most painful to wotch. 

The finol stop in our eight 
event and 2'4,000 mile trip Is the 
battle of the blubber qs two 
sumo wrestlers battle to shove 
each other out ot the ring. 

As the two 4O0 pound warriors 
size eoch other up you have o 
chance to revise the moves to 
push, slap ond grab your 
opponent. If executed correctly 
you could monage a 
spectacular throw and another 
gold medoi. 

World Gomes is the latest in 
the series of conversions of Epyx 

games fhot teatured Summer 
omes II and Winter Games. This 
Spectrum version has been 
coded by Irish programmers* 
Choice [who were responstbie 
for the superb Hardball) and 
have added quolity to the 
graphics and animation that 
was missing from the others If 
youVe a joystick athlete you 
can't afford to miss this one 
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What do Radio Rentalt, 
Foot and Moutti and 
Salmon have in 
common? Answer: John 
Rltmon, author of the 
lilt game Head Over 
Heels. 



.John PItmon doesn't like free 
newspopen The first thing I 
noticed when I arrived on the 
doorstep of his home In Hen don 
was a sign saving 'No free 
newspapers,* 

Fortunafely he seemed to be 
a bit fonder of computer mags, 
which is why I was there to meet 
the man behind a string ol 
software hits including games 
such OS JD Comha\ Zone, Malch 
Day. Batman, and his iolesl 
Monster Hit, Head Over H&€ti$. 

When I arrived John was 
experimenting with the sound 
chip on his ("weU dodgy 1 128. 
chonnelling o tape ol The Band 
through ihe compgier digitising 
the music and ploying ll out 
through the sound chip via his 
leievisjon speoker The result was 
some ol the best sound I've ever 
heord coming out of a 
Spectrum, but don1 eitpect to 
heof many symphonies coming 
out ol your machine in the neor 
future because storing that sort 
of sound gobbles up memory at 



Ihe rate of 1 0K a second , . . 

Whilst on Ihe subject of sound, 
John mentioned something that 
wasn't obvious from looking al 
Ihe instructions for Head Over 
Heels, which is rhof if you've got 
a 126 machine you con lood 
the game In 128 mode ond get 
extra tunes and sound effects 
that aren't present In 48K moda 

John was joined by his 

graphics designer. &ernle 
rummond, and we started to 
chat obout the new game 
which, in its early stages was 
called Foot ond Mouth, 

"We were a bit worried that 
the reoctlon would be Bolmon 
mork 2'.' John told me. "Bui 
Head Over Heels was o logicoi 
progression from Batmon. When 1 
finisn a game I Ihink I can do o 
lot better, and the graphics are 
better because Bernies iearnl o 
bit since Ihen," &ernied agreed 
and. pointing at a screen dump 
ol one ol the Batman screens, 
said that he shudders when he 
looks at it now Despite the 



Ul 

, I 
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sImllQhties between the two 
gomes Heod Over Heels Is 
cleariy on odvonce over 
Batman, wl)h cleofer graphics, 
manv more rooms, and the 
added complexities o1 
control J Ing two chorocters rotfier 
than Just one. 

I had assumed that the 
Bolman gome wos commis- 
sioned by Ocean as part of their 
never-ending quest for licensing 
deois, but It turns out that 
Batman was their idea. John 
hod seen Knight Lore and was 
"mighlily impressed ". ond 
ihoughl he'd (ike to produce 
something like it, According to 
Bernie the Batman connection 
was jusi Q hook'. 

Hooked up 

"The thing was, how to ovoid ties 
with Knight Lore, ond being 
labeiJed an Ultimate clone. So 
we thought of o hook Ihol had 
importance of its own" And 
once they'd decided on 
Batman, Ocean handled the 
licensing agreement, It seems 
that John ilkes worl<ing for 
Ocean. He soys they're very 
etticient and hove much higher 
sales than most sottwrare housea 
For most companies a game 
thoi sells 12.000 copies is a 
success, but Batmon sold 11,000 
in just the two months leading 
up to Christmas '66, and that 
was six months after the gome 
was first releosed, Total sales o1 
flotmon are approaching 60.000 
while his earlier game, Match 
Day (written with Chris Clarke) 
hos topped ihe 100,000 mork, 

So, how did John get storied 
on the troli that led to Head 
Over Heels? 

■'I worited as a TV field 
engineer for Radio Rentois. They 
were doing trials on Atari 
machtnes to see if they were 
worth renting, so I thought it 
would be worth knowing 
something about them; 

Like so many programmers, 
John bought a ZX81 when it was 
llrst produced In 1932, and his 
first gamft Namiir Raiders come 
out on the Artie label )ust lour 
months later. 

1 bought o SIncloir games 
tape ond it wos dire. I thought 
I've got to be able to do better 
than that:" Artie gove John a 
Spectrum ond he produced 
three more games lor them 
before moving to Ocean. A 
couple o1 yeors later come the 
encounter with Knight Lore. 



"I've got a lot ot respect tor 
Ultimate I don't think they're 
billllont progrommers but they 
ore good gomes designers. They 
invented this (3D) format and 
when I saw II I thought — Wow! I 
wish Id done it, 

"When I looked at Knight L>re 
I didn't have a clue how they 
were doing it but I invented my 
Own woy of doing it' 

And, if anything, John's 
method has improved on the 
originol. He claims that his 
techniques tor storing data are 
more etiicient thon he's seen in 
any other programs and it ts this 
which allows him to make Head 
Over Heels so complex. The 
game hos 300 rooms In if. yet 
the data to describe all these 
rooms with their traps and 
obstacles occupies just 5K, The 
averoge room tokes up seven^ 
teen bytes, while the smallest 
rooms ore a mere seven. II 
makes the mind boggle to think 
what he could do using the lull 
126K memory ot the Plus 2. Of 
even the fast access of the 
planned disc-based Plus 3. 

The rest of the gome consists 
of 2K for sound effects, 16-17K ot 
graphics dota. and about 20K of 
code to control Ihe 'mechanics' 
of the game. John says thot he 
spends o lot of time just working 
on the basic mechanics ot the 
gorne, and fhot the fin© deloils 
such as the loyout of Ihe 
indtviduoi rooms can be odded 
in a relotlvely short period of 
time towards the end ot the 
process. When he wos writing 
Batman, John spent three 
months working on the environ- 
ment that the game is set within 
before he even sow anything on 
Ihe screen. 

Once he's got the basics of 
the gome worked out John then 
tells Bemie roughly what he 
wants and how much space he's 
got on screen for the grophics, 
and Bernie goes oil ond works 
on some ideas. After this they 
work more or less side by side 
exchanging Ideas and making 
odjustments as they go ofong, 

John likes to put together 
thinking problems and combine 
these with a physical problem, 
so that not only do you have to 
logically work out the solution to 
a portlcutor task [such as 
reaching one of the four crowns 
on Head Over Keels), you also 
hove the added tosk of manipu- 
lating the objects around you in 
order to physicaiiy put your 
Ideas Into action. Sometimes you 



con see what you want to do 
but you can't quite work out how 
to do it. It's Ihis two-tiered 
opprooch to the gameplay that 
makes Head Over Heels so 
horribly addictive. 

"You hove to envisage how 
the game is going to ploy. I do 
think you have to get the 
gameplay right In order to make 
sure you V© got something worth 
playing. Some programmers 
spend so much time trying to 
produce a work of technical 
genius thot they lose sight of the 
gameplay" 

Future fixtures 

John and Bemie's next project Is 
to help out Match Day co-author 
Chris Clark with Socceroma. o 
highly realistic football game 
designed for up to three players. 
And this will probobty be 
followed by Match Day 2, a 
totally new version thot will be 
designed from scratch. Then, 
looking a bit further into the 
future. John is thinking about 
returning to the ^D format with a 
gome that will map itself as you 
go along, eliminoting the need 
tor reams of paper to draw 
maps on. Being a fan of 
Dungeons and Dragons he soys 
that he would oiso like to 
produce o two-player game in 
the 3D formot, in which the two 
pi overs con hack il out on 
screen Just as they would in a 
gome of D&D, 

I asked John what he does tor 
entertainment oport from 
playing D£kD. Does he ploy other 
people's gomes or ovoid 
computers altogether? 

"I program for entertainment." 
Both John and Bernie get up 
lote. sloy up tote and work more 
or less when they feel like it. "t 
don't work office hours at all. I 
tend to work 11 am fo 4 pm of 
11 pm to t am. It's a nice life" 



Games by John Hitman 

1932 Namlir Raiders (ZXai), Arg 

(not released) 

1983 Cosm(C Debus. 30 Combat 

;one, Dimenston Destfuctors, 

Bear Bovver 

19S4 Matchdoy (with Chris 

ClOrke) 

1986 Botmon (with Bernie 

Dfummond) 

19B7 Head Over Heets (with 

Bernie Drummond), Three And In 

(whih Chris Clarke h Berme 

Dfummond) 
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Motorcycle mayhem In 
ActlvisloR^ dirt track 
hit. 
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Enduro Racer 

Activision 

£9.95 
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^rrduro Roger Is quite simpfy 
the best motorbike fOClng gome 
I hove ever pioyed and is 
destined to follow \n Ihe tracks of 
Gauntlet and Commando os a 
chorMoppmg comop 
conversion. 

The gome l5 a roce agamsl 
other bikes and ago Inst the 
clock OS you've just 60 seconds 
to cofTiplefe the circuit! 

Vou're rnovlng through the 
field nicely ds you hit the first 
bend. Then suddenly you notice 
Q pile of rocks across the whole 
loodt Almost without thinking 
you pull the bike back into a 
wheels© to leop the barrier and 
soil over lo land solely on the 
track having just missed o tree 
and b^ke busting pile of 
boulders. 

More bends, hids, boulderss 
trees and Jumps lie In your way 
OS the track flows oheod ot io\i 
In stortlifigly cleor graphics. As 
our hero navigates a tight bend 
he puts his leg out to steady the 



bike and if he comes a cropper 
me crash is almost painful lo 
wofch. 

II he runs oul ol time before 
tie's completed the circuit the 
9arne ends with o percentage 
K:ore showing how much of the 
course you've novigofed, which 
drives you back for another 
gome especially if you've Just 
missed out by a narrow margin. 

Should you succeed then 
you've no time to celebrole, not 
even for a lap of honour, os 
you're literally thrown Into the 
second of the five coursies. \\\\i 
time (he action's sel In a desert 
with dust clouds streaming from 
your t:>ack whee! as your tear 
around the coursa 

In the first race the bikes did 
llhle to get In your woy but this 
time you'll have to ovoid lend 
rovers trying to mow you down 
as well as more lumps, fallen 
trees in the middle of the road 
and massive boulders that 
almost block the rood entiretyl 



To add to your problems you 
hov© only 50 seconds added to 
your lime left from the tirst course 
In which lo go the distance and 
<|uaJHy for the next three races. 

ITm gomeploy is quite superb 
with the Joystick or detinoble 
keyboard controlled bike 
responding immediately to your 
controls but the reol test comes 
when you land after a jump^ hit 
a bend and have to steer 
through three bikes to get Into 
position (or the next jump. The 
only way to do it is fo feel your 
way through in a game thot's so 
realistic you'll almost need a 
crash helmell 
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THE DISCOVERY 
COLUM 



More advice and 
readers' tips, presented 
by John Wase> 



^or some Kme now 1 have hod 
(ondom occess file progfoms 
coming in. Two are particularly 
worthv o1 mention ttiis rnonth. 
Firstly, o progrom from Andrew 
Eh^lley of Bradford which sets up 
o name and address system (oh 
nol I hear you cry) but with a 
difference: eoch segment \% or\ 
a S8 parole random access <lle 
It's a very long program, but I 
hope to Incfude II in a future 
issue. We do have problems with 
long programs; pSease do fry 
ond keep them reasonably short 
W possible. One solution is to 
include o program segment, 
and this is whot 1 propose to do 
with the second item, o I J sling 
from 8rion CouHs o1 East Kilbride. 
At last w© have some novel 
programs coming upi for Brion 
searches random access files 
with this binary search routlr\e 
(figure % 

Don't try and ftUN (his 
program; It won't. It Is merely d 
segment of a 17K program and 
It demonstrates binary search 
principles rather nicely Let's start 
witti the i7K program: it's a Pools 
Forecasting Program which 
accesses a number of rondom 
access tiles These include o 
history file [1237 records, each of 
15 characters (14 + "ENTER"!, 1-3 
= ist team number; 4-6 = 2nd 
team number; 7-10, previous 
results ol 1st leom ground; 11-14, 
previous results at second team's 
ground), In add! lion to the 
history (ite, there is o teom tile 
{also rondom occess] with the 
team names and numbers, and 
when the fixtures arroy Is set upi 
this is also saved as o rondom 
occess file The progrom wlii 
also shortly be exc ponded to 
include league table 
I nior motion to assist the lorecost. 
The listing (figure 1) is. I repeat, 
merely a search routine It is, 
however, very welt documented 
wifh REM slofements^ ond there 
should be no difficulty in 
loHowmg its operations; it 
searches tor the hjstory or post 
performance of eoch oC the two 
teams in the current fixture; This 
enables the main progiam to 




predict o win. o lose or a draw. 
Brian adds thot this program 
was started only this year, and to 
dote he has one smoll win, So 
he gives no guoronlee^ os to 
instonf riches. ., 

Ta sword 

Mr Goodman of Stoke-on Trent 
sent me on interesting letter 
suppl9finenflng our recent artlcte 
on ^tie better letter'" He sent a 
listing to alter the on-screen 
character shopes for the Opus 
version of To sword +2. Enter 
CLfilfi 25299, and load the 
Tosword + 2 code 



rTASCODf "CODE 23500) Puf your 
disc carefully away. Use ihe four 
line loader In figure 2 to POKE in 
the oppropfiafe values; sove the 
modllied code on o new disc 
with SAViM;'7ASC00l" 23500, 
40236. Mr, Goodman also writes 
thot he hos suffered my +2 
problems (see my recent letter); 
he too complains of iacl< ot 
Cursor m<:wemei>f when the +2 is 
cold, although it's fine in BASIC 
ond fine when If warms upi I 
wonder it this Is a problem 
specific to the Opus power unit 
or the Opus Tasword version? 
Anyone out there got a solution 
yet? In addition, he had 



1^. 1 llnory ■•orcti routin*. 

1 REM *****'t EttNAf^V ■••••• 

3 REM •••SEARCH miUTINC**^ 
% REM •••fiRIAN J. COUTTS^** 

4 BEn 

2000 I^EH find %. fill in MstorY 
90 )0 LET v-li LET u-Oi LET llxtu 

ZO20 CLS i PRtwT "FlIlinQ in 111- 
t«r»« h|tiDf-y.''t PftlNT -Pli^j^v m 
ilt for tPi» BEEP!"- 

20 30 GPEN #5t "m"! ll"himtoryFirN|>"R 
NDlSi REM r*ndo« accM» *tl«-l?3 
7 r*caril*tlS ch«r«ct*r* ««ch. 
204O FtVt n-v TO li LEY ««u: LET 
9^-»'"*% flEM «9t4 Up v«r-|«t)le% #or 
searches t« tr^e no, of fikturvni 

20?JO IF VAL f*tn,v TO 3J >VAL *•< 
nt34 TO 16> THEN LET «-vi LET 9% 
-1t(n,S4 TO :£6Mft(n,v TO 3)i GO 

TO 2079I F^n ^f i* ftHturvft mrr 
*y,^\\»r*c\.*r'% 1-3 and 3*^36 *r# 
howe and *H«y teaai non^Lirte^ 205 
d/2060 puta theft into nunMrical 
w dsr . 
rO60 LET *J-f4(n,v TO :H + IKn»34 

TO 3£» 
2070 REM »4rch for ■« (v TO 3) 
20B0 LET *»vt LET &»1237! LET mm 

*Of" •*£(! «««rch. It l» A blnar/ • 

earch Mhich Lnas thv first, Ia4it 

«nd niddlV|th«n f^Bsats th« vAri 

ablev depvnding on *>h*t it I i rtd» 

rO90Ft3INT «?t«; INPUT H^jn*! IF 
hf <v TO ^J-»*(v TO 3 J THEI* t^ET s 
t'archi-*s rSO Slt& 22101 GO TO lVt><t 
% PEH It l*t ta^ni foiifid th*ft go 
to roultfv* to rtind 2ni) (««» <• th 
■n st«rt «i]«in *or (hp» n«Mt, 



210<>F0INt •Slbi INPUT t^fhti IF 

h**v TO 31««e*(v TO 3) \¥£.H LET » 

»tirch*tiT GO SU& 2210I GO TO 2160 

2110 LET «f»drcti»irJT (.!5<-tb+a>/2t 

2120P0INT HSiSBKr-chi IMF'UT 1113(^1 

! IF htW 10 3}«»*<v TO 3) THEN 

GQ SUB 2210I SO TO 2160 

2I30 IF VAL nitv TO 3J >VAL afiv 

TO 3) THEN LET l>-»««rch 

21*0 TF VAL h*(v TO IJ ' VAL •»ty 

TO 3) THEN LET dmsBafCh 

ZISO GD TO 2090 

2160 NEXT nt CLO^E i? 

2170 PRINT ivt"Hi»tory *fit#r'*d.- 

t LET (i?(tiires=v 

21 HO &££*> 5, It RETURN 

2l*?0 REM ■•arch for «1f(4 TO 6t.A 

fter having foucid thD carranct dr 

va of th* history fil« tlia i>«*rc 

h prDc«*i]m 1 r«cord *t « ti«a un 

tt) it find« th« correct record* 

220OP01NT tt3| search I INPUT »5tht 

2210 £F VflL h*(4 TO 6»-VAL at (4 

TO t.1 THEN BO TO 2240 

2230 IF VAL h»<4 TO 6r VflL (ljt(4 

TO 6) THEN LET ^»»rch=aearch*l i 

GO TO 2200 

2230 LET «*arcti«4e*rch-tt 60 TO 

22O0 

2240 REn enter history to llMtur 

a, Moving 4o<und the correct recor 

d ttie hletory im entered into th 

«F fnxtwre* array and returnv for 

th« n*-t frnture, 
2250 IF #»v Tf^N LET ff<n,7 10 I 
OlonFMl TO 14)1 LET lf(fT,40 TO 
43J-K« (7 TO 10> 

?3iO IF e-u THEN LET f*<n,7 TO I 
OT-hfr7 TO IO»f LET f»4n,40 TO 4 
^t»htU1 TO 14» 
2270 to; TURN 
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H9- ' ''■w lotwerd charaetvn. 








10 Input 


■Address 


■sad: PRINT ad» 






20 Input 


"Value ' 


iva: fllNT 


va 






30 POKE 


&d , v& 










40 GOTO 


10 










Address 


Value 


Address 


Value 


Address 


Value 


55050 


7 


55 106 


7 


55 162 


7 


55052 


7 


55107 


5 


55166 


7 


SS0S8 


7 


55112 


Z 


55170 


7 


55059 


5 


55 113 





55173 


7 


55062 


7 


55114 


6 


55178 


7 


55066 


7 


55115 


2 


55 16 1 


7 


55070 


7 


55120 


1 


55186 


7 


550T4 


7 


55121 





55187 


4 


55075 


5 


55122 


1 


55134 


7 


55078 


7 


6S127 


3 


55196 


7 


55082 


7 


55137 


6 


55196 


7 


55084 


7 


55138 


2 


5520B 


3 


55086 


7 


55139 


2 


5522? 


5 


55089 


6 


55140 


2 


55230 


5 


55098 


7 


55141 


2 


55245 


7 


55101 


7 


55142 


7 


55247 


7 


55 103 


7 


55149 


5 







surprise error messoge. In fad 
you can operi a sfream to o 
stream wllh OI*EN#3;#3. But If 
you then try lo PRINT #3 — up 
comes your surprise messoge 

Shinwa dump 

Screen dumps ore corning \n 
ttiick and tost, Ejgll Honsen ot 
Korlslunde, Denmork, wrote (n 
with this neal machine code 
progrom to do a screen dump 
on a ShInwQ CP60 from the Opus 
porl. 

The moct^ine code Is given In 
doclmol format in figure 4, 
CLEAR 51999 and POKE each 
number Into !he opproprlote 
oddfess, starting at 52000; the 
(eft hond coiumn lisfe ©very 10th 
address and to the right are the 
ten numbers lo be POKEd into 
the ten oddresses, Allernatively, 
you can write your own loader 
program to do it The checksum 
Is ^1948, Type in the short bit of 
BASIC (figure S\ lo RUN It ond oil 
should be well. E|gi] says it 
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problems with the T2T3 pfogram 
which did not otwrays respond lo 
his selection when soving (Press 
D or T); inserting the tine 165 IF 
|NKEY$0"' THEN GO TO 165 
solved the problem. 

Movfng story 

Whilst 1 m talking about 
problemst I hod one the other 
day, I use Jose Pedro's 4dK 
program "Opuscot2" as o disc 
organiser Amongst rtiony other 
features it moves files from one 
disc to o not her, When I used it to 
transfer Tasword+2. a 12BK 

riogrom, I lost o piece of code, 
always ossumed that MOVE a 
die" put o piece of progronrv into 
some buffer and then outputled 
it onto onofher disc so it didn't 
inatter it it was in 48K or l2eK 
in ode, Does it? Does onyone 
reoily know how MOVE' works? 
Meanwhile, i advtse caution: 
make sure that everything you 
wonted is moved and checked 
before anything is erased. 

Hidden messages 

Now a nice little quickie from 
Rene Uiltenbogoard, Nijmegen, 
Netherlands; (figure 3). Tap 11 in, 
run it and you will gel the 
undocumented error message 
"N Wrong Disc" which, Rene 
soys, appeors when one tries to 
move RAM disc to a normal disc 
with "MOVE *y;5 TO "tt";!" P 
would add Ihol 41 oiso oppeor; 



10 PESTOpe . FOft 
£ USP iJSP -*- 


j .U5.t '■*■■ TO 
POKE i .,* N£a 



when you try and copy one disc 
to another when the discs are of 
different sizes, Rene olso 
mentions that chongmg the 54 
In line 15 to 71 gives "Dove 
Comey", He or course wrote the 
ROf^. Changing it to 72 gives a 
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119 


4 


33 


10 


373«l 


119 


4 


33 


1* 


IJ0 


4 


33 


10 


119 


4 


37»ff 


33 


19 


110 


4 


33 


10 


119 


4 


15 


IB 


?7Aia 


llfl 


4 


39 


103 


20 


137 


178 


4* 


3 


193 


37«* 


91 


793 


77 


* 


1 


735 


-•* 


)l 


740 


723 


^7438 


3 


10? 


10 


ii9 


4 


39 


1* 


itf 


4 


33 


?7640 


J0 


H0 


4 


IS 


1* 


119 


4 


» 


10 


1 1* 


37«M 


4 


33 


10 


It? 


4 


M 


1* 


II* 


4 


33 


37A40 


10 


n* 


4 


i» 


1»3 


70 


172 


1-0 


40 


3 


57*"^ 


1^3 


190 


303 


2(PJ 
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miA 



1(0- S Pfoorom lo run SItlrtwa «lunfii& 




1 

2 
3 


ftEPi copy 




CLEAR 51999 




4 

5 
6 


LOAD *-m"i ir'rtCOPVCODE 52000,674 


INPUT 'SCREEN NAME ' ; Q» 




7 


LOAD # "m " ; 1 i QSSCREEK* 




a 


RANDOMIZE USR 52520 




9 


RANDOMIZE USR 32000 




10 


OPEN ttST "b- 




20 


INPUT -TABULATION ■ ttab 




30 


FOR y«0 TO 21 




40 


PRIMT II5JCHR* 27) "9*; 




50 


PRINT #5; CNR* 27S'I)"ICHRS 


tabiCHR* 0iCHR* 9? 


60 


PRINT iiSjCHR* 27;"U";CHR4 


If 


70 


PRINT «5|CHR« 27i''K-!CHRS 


0;CHR« i; 


90 


FOR x=0 TO 253 




90 


PRINT MSiCHR* (PEEK (59390+ y*256+x H ( | 


100 


NEXT K 




U0 


PRINT ♦♦SJCHR* 27i"J"|CHR* 


241 


120 


NEXT / 




130 


PRINT i»SiCHR* 27j -0-i 




140 


CLOSE **5 






tlmo (or an Ep^on (figure 7\, II is 
Stored In tfie printer buttof. so we 
don'l need fo CLEAR anything, 



ond it must be o 46K Spectrum 
Oi o 128 In 4dK moda Type II ir^ 
using <yx\ assembler To get ttie 
listing to work. Patrick say^ you 
need to OPEN #3;"b*" and then 
call it with RANDOMISE USR 
23339. 

CAT'S bock 

FinoJIy. a program by M, Q 
Wood of Larkfietd, Kent, This 
arrived a couple of months o^a 
but somewhere along the Una 
all the docjmentoNon 
disappeared - 1 could lind only 

disc Mr Woods name and 
oddfe&Si, and o very brief listing. 
So I pul II on one side until I hod 
more time; a total move. When I 
at last looked at it. I thought "Oh 
no — just onofher CAT prooram". 
Then I looked ogoin, and found 
Ihot it used Discovery's RAMdisc 
fQCllity ond got intrigued. It 
printed out a catalogue with 
additlono! infomnoiion; not, 
perhaps, OS nicely as "follcot" or 
"ecQt". which hove already 
been published^ but it uses the 
RAMdIsc rather neatly Just hype 
in the listing in tigure S and sea 

1 know it's not very exotic but I 
cor^'t recoH ony other progrom 
which has used this facility, and 
It is pretty useful ofter ali, There 



WSM^^im^:i^ 



Fhj. 6 Sornpl* StiNiwo' teratn tfum^ 



copies in about 2 minutes, but 1 
couldn't test it: my wife has a 
Shlrtwo. but if sow me coming 
and went on strike. Ejgif also osks 
If anyone knows how to repair o 
Sick disc with only or^e onswer — 
WO error. My own feeling Is that 
since it's having trouble reodlng 
even the catalogue fite, then 
either this hos been totolly 
corrupied or the sector markers 
have been lost, It It Is merely the 
catologue that has been 
corrupted, then you might win 
with the "reod b(ock" facility In 
Srodwoy Softwares Disc 
Manager which ollows you to 
read in any block from the disc 
Info o buffer area In the 
Spectrum, modify If. and save it 
on another disc 



Epson dump 

Next, Patrick Mockinlay of 
Induno Olona. Italy, also sends 
in o machine code dump — this 



Fig. 7 EfHOfi dump 














10 'S 








:<frOe 




afl 


OfliC 


Z334S 






copy 


to Epaon pflnt«r 


f putifia 








JO *H 

50 iC«py 




C«py to 


tpmon printar rati<:iti* 






lin« 


r4uttn4 




s&oo 


DIZODB 


eo LCSifC 


LD 


BC.40B10 


sB {piK«l«} * 33 {eodt«> p«r Una 


SBQ} 


1E40 


70 


luD 


E.XlOOflOOd 1 


%DOS 


IGOO 


eo siLp 


LP 


D.O 


iD Will ■ l»vt« (4r prmiitr 


saoi 


E5 


%tf 


PD6K 


HL 




S10« 


1% 


LQO ILoopi 


LD 


K, CHU 


iMbyt* fro* dlapUy l\\m 


SB09 


Jt3 


\Xf* 


AUD 


G: 


lA •apaeUl ptnvl 


saoji 


PEOO 


130 


CP 


a 


iJusp 11 plHAl ■ 


S6flC 


]»«] 


1)0 


JR 


Z.Avttt 




SftOE 


CBC5 


140 


BBT 


o.o 


\mmK pLa«l 


;bio 


CB02 


190 RiB*t 


llt*C 


t) 


in»ittplK*l 


5!il3 


2« 


160 


INC 


K 




sail 


lOFJ 


170 


DJHI 


ILDop 


;S plHMlft p«r byt« 


SBIS 


CSOlh 


110 


HSU: 


D 


lO-bytii t«f prj,mar 


san 


TA^ 


vm 


LD 


A.D 


ilprtnc D 


iBlU 


FS 


im 


PUBK 


)^r 




sai9 


D7 


%» 


RST 


• 10 




%%lk 


Fl 


sii 


POP 


xr 




5B1B 


D7 


XM^; 


!l$f 


• 10 




SfliC 


El 


im 


POP 


ML 


imat ML 


^81D 


CBBB 


tso 


httc 


E 


;n»«t ptx«l troa <StBpLtv ftl« 


\%\V 


ItIO 


2ftO 


LD 


X.VIOOOOC^OB thav* «11 B plx«l« b««ii t«k«n? | 


ven 


BB 


n% 


CP 


£ 


}if not con ti nun 


SBZ? 


OSDB 


3iO 


LO 


B.a 




\^\K 


2QDF 


290 


JR 


MI«GILp 




*ieJ6 


n 


300 


IHC 


KL 


inaicebyta in display fil* 


^an 


OO 


310 


OCC 


C 


ihavA all \1 byt«B baati t^kAti? 


SBze 


ZODS 


lad 


J ft 


M^^ftlLp 


iif not c«nttnu« 


SBZA 


CB 


fH* 

3*0 'H 


RET 










3S0 iKftln 


r«utlin«t 




SB2B 




3 SO 


KNT 


S 




5B3a 


ieo3 


370 HBcrt. 


LP 


X.9 


t«*t ABT 10 14 «tr«MI ]{|>riflC*r> 


SB2P 


CDOIU 


3 SO 


CALL 


ChanOp 




SBia 


2lE03r 


390 


Lb 


itL, 44000 


-420 tbKqlnnin^ of dlaplay-i20 


SB31 


0173SH 


400 


LD 


BC.HLV*! 


% 


SBJ6 


Ci 


410 


PUSH 


BC 




SBIT 


C5 


«30 


PU6H 


HL 


> > ^ 


»1B 


JElt 


410 


LD 


X.34 



o 
o 

o 
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itJh u%9iB 


440 


MLOOp 


LD (llflsB} . 


A, 




5B3D Zltl^B 


4SD 




LD HL.CgnndC |HL~Addr«aB ot control 


eodaa 


^fi4D aiHk 


4G0 




U> B.LD 


)7 control cod«B 




SB«2 tt 


470 


CvndCL 


LD A. (ML) 


t»«n4 codtrel e«d*i 




Uil DT 


4B0 




RSt 410 






%B44 3 3 


490 




IHC HL 






SMS lora 


SOO 




DJWK CmndCL 






5B41 CI 


910 




POP KL 






*»*• CI 


»D 




POP BC 






»49 113000 


il9 




LD DE.BIO 


(iiaat lln* 




5B4C 19 


SID 




l^OD HL.DE 






»4D OK 


5S0 




LD h , (BC) 






S84C BC 


s«o 




CP H 






»4F 30C4 


sie 




Jtt N2.S1MP1 


■ 




5B51 01 


SBO 




IHC BC 






SB%7 0«i. 


S90 




LD A«<:8€) 






^BSl «7 


coo 




LD M.ft 






')bS4 03 


410 




IHC BC 






5Bi5 CI 


470 


fl»»1»l« 


PUSH BC 






5B56 eS 


410 




PUSH HL 






5BSt CDOOSB 


440 




CJILL LCBrt 


iLprint lino 




SB^A JhCI^B 


e» 




LD A.(lin9*>f 




VB^D 3D 


$40 




DEC Jl 






5B5C 300A 


6T0 




Jtt ItS.HLoop 






%B60 1G0] 


eso 




LD Jk.3 






^862 cDone 


490 




CALt CrianOp 






^B6^ SI 


100 




POP HL 






^Bt« DL 


710 




POP DE 






SBCT C9 


730 




RET ;r#tgrn 


it all pcraan espied 




16D1 


710 
140 


ChanO(» 
•8 


ECU tl«Pl 








750 


tsyitaa vtr labia* 






'ssea IB 


740 


lln«t 


Dsre 14 


sttn** t« b* copi«d 




SBe? ooaooA 


770 


CbnndC 


DEFB 0.0.10 


lUni f*4d 




^BCC 1B410B 


760 




Dtra 1T.4S.B 


lEGC A,« 




SdCP lfi4COa02 


T90 




DGFB 37,74.0. 


3tESC C.l*25e 




SB11 «l4S4f$Q 


BOO 


HLvtlB 


am «4i.ii4Bi 


■49.*»0 




P4»t 3 «rrormi 


09 










Tabla u»adi 


141 i 


[r4« 


JI3 






E:*«cut««) ]>]i$i 











must be other ftAMdisc 
opplicotions. so lei's see some 
programs using this principle In 
It^e next few monttis: do sent 
Ihem In If you tiove wfitlen 
someltiing useful, ond 
reasonably short ond snappy 

See vou next moniti thien, and 
keep itie progroms coming. 



Fig. ■ Cat program br M. O. Wood. 

1 REfl -*• TRUt CAT •■• 

2 CLEAR 32767! FDRtlAT 5( -RATID 
ISC-l POKE 23630^01 LET P*2i CLE 
AR Ml OPEN «3|"T"tORND0Os INPUT 
•"SCREEN OR PRINTER tP/S 'i LlN£ 
P« 

Z IF Pt-^P- THEN LET P*3 

4 IF PS^-S" THEN LET P*2 

5 OEF FN «0»FN bU+23A#FW bf 
): DEF FN b ( ) •CQO£ INKEY4tt4 

10 OPEN »3i5tCHR# ORNDl,~li IN 
PUT "DRIVE ! "jDi CAT «5;DtP0IN,T 
IIS|13 

2Q INPUT »5i LINE *fi IF **-"- 
THEK STOP 

30 CLEAR 9*i OPEN Midifft L^T 
t"FM bOl LET l*»FN aOi PRINT i 
Pjflt" "I 

40 IF t-0 T>eM LET n*FN aOi P 
RINT •Pl-PftOG "tLt*',"(FN A(M" L 
TNE "♦BTR* N AfJO N«;*-7j 

SO IF T*»l OP T.-2 THEN FIRINT «P 
I "DATA "tCHpit (FN BO-C+FN BU-6 
••T*32>t"»" AND T*2i! F0« J-1 TO 
FN AO-O+FN no I PRINT tPj-t.-f 
l*U>l>>jFN AOts NEXT Jt PRINT 
*Pl "J-'i 

to IF Tit3 THEN PRINT BPt "CqpC 
"(FN A<)|","5Lt 

70 PRINT iPi QO TO SO 




woid: 






-%^\ 

*. 



V-. 



\\<\ 




THE MONSTER RUSH FOR 




.m-i.:m/ 






^♦. 



% % \ \ 
0. ^<;r *' ■• 






DrJ ^P T r ■■ I « 

r** ^ ■■ ■ » ■■ i_ 

^' -1 ■■ # w r *, 



^y_. ^_ ■, ■*« '* '* *"■■ 

^^A '» ** ** ** '- 

W*j Wf m ' t- » m * 

-iL Tj* 'd *. '. '< 

%<«o % ■. % 

w ■••. •■••. ■-.. 
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S(«clrufli Cnal* btt* P>am l^'t iduvn' 
htt ^rifMn. pMQIHI t^we«i<l t>t IIUI 
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QL/SPECTRUM UTIUTIESI 
Wide range of bLiSincss/pfaclical 
programs available SAE/IRC lof 
datails {slalo Micro) SO Micro- 
systems (ZX) PO Box 24. Hilchin. 
Hens 
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TWO PROGfiAMS 
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Q*"^urf (Hf PO i ■Koii<4 tm cimm^ *p^ 
niMi* MTrt^ ra AflfluS SPfCi*ViSf 
PVeiiCAriONS iro and wm isfrirvi nnli 
I ha »4i«<Til.r<n«nP (9 

No 1 G»I4«M S4ipi«a. 
l»n4<Hi win ]At 
Thfp* t'* ne <fnfbi^ir**<«i ra» can- 
crfl*i^pti A4vriiii.uMhrt tiiFvtfiqiottiairiM 
a tHt<tii»( iitu* mM b* munad m «w 
tafio^iq itiv* uN#ta mammnm d bi 
iniiPuti^At It ih« r«fl'S'V K <! Ih* 'tt 
[»>«n*»1i It fl* Ph» *d'>-#ip<t*(|(jiMtiir«|*<jtriPwi 

rewpnilt «n4 c«rp«l«ni "tmi »* nniilKpfl in 

i«T«« rw ipm -wcand Mi«<i*yi o-<fi»ini»,i.^ \n 
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WARNING NOTICE 



AdvefHsements placed rn this magazine are lo bo in slnci compliance wuh our standai'd conditions ^copies of which 
condiiions are available on request] and on the clear understanding thai the advertiser warrants that his 
advertisement (s) does not infringe any copyright or condition oi sale of any interested party in the advertised 
product, 

Further, the advertiser indemnifies the proprietors ol Ihis maga^rnd in respecl of costs. damageSn orany oiher claims 
brought against them as a resul^t of legal action arising from the publication of the advertisement. 

Any breach of these terms or the said conditions may result in prosecution of the advertiser by the proprietors. 
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\V% not just beer that 
comes In six-packs. 



6 Pok 
Hit Pack 
£9.95 
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^ependingi on your point of 
view, this l£ elthor o sk pock 
compilation with one free game 
or a Sevan gome compllotioft. 
The seventh gam© in question is 
Duet ond presumabJv HH ftak 
fEtlle under another name) are 
calling It a Iree game bv virtue 
of the fad that its not beeri 
praviously released Either wov 
this h ftHI a good value for 
money coHeclion, aimed 
prlmafily a' the orcode end ot 
the n>orke1 

The Hr^ game on side one of 
Ihe tope \t the much hyped 
Scoohy Doo When this was 
onnounced there was a lot of 
talk about how mofveftous it wos 
going to be; then It seemed to 
be scrapped becouse the 
pfogrommers couldn't fit the 
game Into just 4BK. then when it 
did appear it vonished almost 
without ttace Thot was 
inevitable i suppose, bee o use 
after qIF that fuss the end result 
was an amusing and mildly 
oddtcflve gome with some nice 
grophtcs. but it vwasn't anything 
particularly special, 

Leovlng Scooby to fhe task of 
rescuing Shaggy ond Co from 
the clutches of the mod scientist, 
you con move on to fP42, Elite's 
conversion of Ihe cofn-op game 
in which you have to fight your 
way through waves of enemy 
fighters to reach sofety on on 
aircraft corner in the l^citia The 

g3me did look a bit old 
shioned by the time It reached 
the Spectrum, but It's a nice 
simple shoot 'ern upt the sort 
that's aiways good tor whlilng 
away o few spore minutes. 

f^ext on the tope Is Due/, 
which turns out fo be a Gountfet 
voriant, but dressed up in 
modern soldier gear rather fhon 
Oauntlefls wizards, 'n warriors 
trappinqs. Like Gauntlet it otters 
o two pToyef option which is 
much more fun than playing on 
your own. ft's quite good fun, but 
the Gountfet similarilies are so 
obvious that t can underitond 
why there wos no point in 
releosing it after the initiol flurry 
of Gourttiet clones had been 
and gona 

Gome number four is Jet Set 
Wiily !l, the expanded version ot 
the original Jei Set wnty game 
i¥i possible that there's a whole 
gan«ration of relatively new 
Spectrum owners who have 
never seen or ployed JSW or Its 
famed predecessor, Monic 
Miner However JSW still holds its 
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place as the ultimate ptatform 
gome (whatever happened to 
ivtotthew Smiih?), 

Side two gets off to a good 
start with Palace softwares 
Socfed Armour ot Arjtmad. I'm 
surprised to see this on o 
compilation so soon, and I 
wonder how well it sold on Its 
first releose? 

Antlriad Is an animated 
orcode adventure in which you 
hove to guide the warrior Tol 
through a ruined city and into 
the heart of a volcano to destroy 
a nuclear genefotor. Along fhe 
wov you hove to collect the 
components that actiAitite the 
fuit of armour which will protect 
you from the radiation spillage 
and the robotic guords that 
you'll ercounter/the graphics 
ore excellent and the gameploy 
Is well thought out. and td 

&robal3ty pick this os being the 
est gome on the tope. 
Melbourne Houses fighting 
Warrior followed the success of 
Bxploding fist, and while il 
wasn't quite as addictive as Fist, 
it's still OS good OS most of the 
other martial arts games that 
tried to copy II. ond which are 
still being churned out even 
now. 

Rounding the tope off is Split 
Rsrsonalitfes. Dom ark's sliding 
squares puzzler Despite being 
bosed on a very simple and 



very old type of pu^te Domork's 
computer version managed to 
be surprisingly enjoyable to play 
and stands as one ot their better 
efforts. 

Apart from Antlriad none of 
these gomes are really out* 
Ending, but unlike a lot of 
compiloiions which Include Jusi 
a couple of good gorvies and 
ore padded out with a tew 
complete flops, a)t the gomes 
on this s IK [or seven) pack are 
good solid arcade entertain- 
ment and the combination of all 
of them together mokes this one 
of the best value orcode 
compilations Tve seen for a 
whila 








1 THIi TUBE IF TOV DAM! 

« • 

. SITHVIVE Tins THANSFUnZOHE, STEER THBOU^lf THE 
INNDR TUBE DEFENCE MECKANISM TO REACH THE 

CAPTURE AREA, 

THE TUBE IS AN AMA2IHG FAST AOTION SHOOT EM UP, 
WITH SUPERB GRAPHICS ANB SOmiB. 

OHLY THOSE WITH HERVES OF STEEI. SHOUlD APPLX 
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Victory House, 
Leicester Place, 



vt^i-**^ J London, WC2H 7NB 







Tel: 01-439 0666 



CBM 64 and Spectrum: 

£a95 
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ow from the author of top 
seiier S HOG UN, James 
Clave fl, comes TAI PAN and 
a terrific computer game ■ ■ 
simulation packed with action and 
^tunnirig graphics, TAI PAN is the 
excitingstory of a man and an 
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Uikcn from 
A tttd version. 
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island, Becomo'DirkStruan - apirfrti?, a smuggler, 
a manipulator of men achieving riches beyond imagination. 
Enter a world of biood, sin treachery, conspiracy and murder - 
a game" of Grand entertainmentt 

6 Central Street ■ Manchester tvt2 5NS fel: 061 832 6^>33 ■ fel^fc 669977 



